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In the history of the telescope, almost no attention has been given to the development of 
the achromatic binocular telescope: a scientific instrument that emerged in 1770. New 
archival evidence suggests that this instrument owes much to the efforts of the Dutch 
scholar and philosopher Frans Hemsterhuis (1721–1790). In the present literature Hem-
sterhuis is best known as the most important Dutch philosopher of the eighteenth century, 
well known for his theories on aesthetics. But he had also a profound interest in optics. 
According to Hemsterhuis’s correspondence it was his aim to improve the resolution of 
the telescope. Stimulated by the invention of the achromatic telescope in 1758, Hemster-
huis examined and tested most of the early achromatic telescopes constructed by the 
Dutch opticians Jan van Deijl and his son Harmanus. After a failed attempt to improve a 
large (12-foot) reflecting telescope produced by the Franeker telescope maker Jan van der 
Bildt, Hemsterhuis designed an achromatic binocular telescope in 1770. In the following 
decade a number of these binoculars were ordered from the well-known London firm of 
Peter Dollond, some of which were distributed among Hemsterhuis’s friends. His instru-
ments were admired by several visiting scholars, such as Giò Francesco Fromond (1771), 
Jacob Jonas Bjornstahl (1773), Jérôme de Lalande (1774) and Marsilio Landriani (1788). 
Hemsterhuis’s sudden death in 1790 however forestalled his intended publication on this 
topic, with the result that, until now, Hemsterhuis’s efforts in this field were largely for-
gotten. 
 
In der Geschichte des Teleskops wurde der Entwicklung des achromatischen binokularen 
Teleskops, eines 1770 entstandenen wissenschaftlichen Instruments, kaum Aufmerksam-
keit geschenkt. Neue archivalische Belege zeigen, dass dieses Instrument den Bemühun-
gen des niederländischen Gelehrten und Philosophen Frans Hemsterhuis (1721–1790) viel 
zu verdanken hat. In der Literatur wird Hemsterhuis vor allem als bedeutendster nieder-
ländischer Philosoph des 18. Jahrhunderts genannt, der für seine Theorien zur Ästhetik 
bekannt ist. Er hatte aber auch ein tiefes Interesse an Optik. Laut Hemsterhuis’ Korre-
spondenz war es sein Ziel, die Auflösung des Teleskops zu verbessern. Durch die Er-
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findung des achromatischen Teleskops im Jahre 1758 angeregt, untersuchte und testete 
Hemsterhuis die meisten der frühen achromatischen Teleskope, die von dem nieder-
ländischen Optiker Jan van Deijl und dessen Sohn Harmanus gebaut wurden. Nach einem 
gescheiterten Versuch, ein großes (12-Fuß-) Spiegelteleskop des Franeker Teleskopher-
stellers Jan van der Bildt zu verbessern, entwarf Hemsterhuis 1770 ein achromatisches 
binokulares Teleskop. Im darauffolgenden Jahrzehnt wurden einige dieser Binokulare bei 
der bekannten Londoner Firma Peter Dollond bestellt, von denen einige unter Freunden 
von Hemsterhuis verteilt wurden. Seine Instrumente wurden von mehreren gelehrten 
Gästen bewundert, darunter Giò Francesco Fromond (1771), Jacob Jonas Bjornstahl 
(1773), Jérôme de Lalande (1774) und Marsilio Landriani (1788). Hemsterhuis’ 
plötzlicher Tod im Jahr 1790 verhinderte jedoch seine beabsichtigte Veröffentlichung zu 
diesem Thema, sodass die Bemühungen von Hemsterhuis auf diesem Gebiet weitgehend 
in Vergessenheit gerieten. 
 
 

Introduction: a short history of the twin telescope  
until 1760 
 
Ever since the emergence of the telescope as an operational instrument in 1608, 
the wish is expressed to make this device suitable for both eyes. The committee 
of the Dutch States-General to which Hans Lipperhey of Middelburg requested a 
patent for his invention of the telescope immediately asked him to construct such 
a twin telescope, and indeed on 15 December 1608 he delivered one binocular 
telescope, which after examination by the committee members was regarded as 
good. Two more binoculars were delivered in February 1609, after which Lip-
perhey received his final payment of 300 guilders, on an agreed total of 900 
guilders for three instruments.1 Other early attempts to construct a binocular 
telescope are recorded from Antwerp, where Octavius Pisani is said to have 
made such instruments in the years 1613–1614.2 Less reliable is the rumour that 
the ‘Celatone’, or a helmet with a telescope, made by Galilei Galileo in 1617 was 
binocular.3 However, the first illustration of such a telescope is genuine. It was 
depicted in 1625 on a leaflet issued by the Paris instrument maker Daniel Chorez 

																																																								
1  Albert van Helden, The Invention of the Telescope (Philadelphia, 1977), pp. 42–43.  
2  Antonio Favaro, ‘Sulla Invenzione dei Cannocchiali Binoculari’, Atti delta Reale Accademia delle 

Scienze di Torino 16 (1881), pp. 585–594.  
3  Giovanbattista Clemente de Nelli claimed this invention for Galileo in Saggio di storia letteraria 

fiorentina del secoio xvii (Lucca, 1759), pp. 70–72, and in Vita e commercio letterario di Galileo 
Galilei (Lausanne, 1793), vol. 1, pp. 280–283; vol. 2, pp. 680–683. Antonio Favaro corrected 
Nelli: the celatone made by Galileo in 1617 was not a binocular telescope but a helmet-like devise 
to which a single telescope was firmly attached in an attempt to make possible the observation of 
Jupiter’s satellites (which required high magnification) on board of a ship. Van Helden, Invention 
(n. 1), p. 20. 



The long forgotten relation between an English binocular and a Dutch philosopher 125
 

(† 1659) (Fig. 1), a clever man who would make “all kinds of mathematical 
instruments, telescopes, microscopes, and timepieces” until the end of his life.4 
 

 

Fig. 1. Chorez’ depiction of his binocular telescope (1625), reproduced from: 
A. Heymann, Lunettes et Lorgnettes de Jadis (Paris 1911). 

 
The idea of a twin telescope popped up several times during the seventeenth 
century. Best known in this respect are the books describing such binocular de-
signs by Anton Maria Schyrl de Rheita (1645), François Lassere, the Capuchin 
‘Père Cherubin d’Orleans’ (1678) and Johannes Zahn (1685).5 Rheita configured 
the spacing of the eye and parallelism of the two telescopes using two inter-
locked slotted rails. Cherubin used a clever scissor mechanism for the adjustment 
of the eye distance (Fig. 2), and Zahn mostly invented theoretical constructs. 
Almost all of his designs would have failed to work.6 
 Several box-shaped binoculars, fashioned after the examples depicted in 
Cherubin’s books, are still extant in institutional and private collections (Fig. 3 & 

																																																								
4  Hartlib Papers, Sheffield. 26/41/2A. Communication by Erasmus Rasch from Paris, July 1655. 
5  Antonius Maria Schyrlaeus de Rheita was the first to claim this invention in print in his Oculus 

Enoch et Eliae of 1645 (part 1, p. 337). 
6  Rolf Willach, ‘The development of the binocular telescope in the 17th and 18th centuries’, in: 

Karin Gjudjenow & Hans Meinl (eds.), Treasures of Optics. The Collections of the Optisches Mu-
seum Jena (Jena, 2013), pp. 191–210, esp. p. 199.  
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4).7 Preserved are highly decorated instruments made by French instrument mak-
ers such as Cherubin d’Orleans (Paris, c. 1670 & 1681); Louis or Jean Chapotot 
(Paris, c. 1680); ‘Père’ Anian, ‘Capucin de Paris’ (1691 & 1701) and Simeon 
Mesnard (Paris, c. 1700). Italian examples are made by G. Masperi (Milano, 
1691) and Pietro Patroni (Milan, 1714, 1719) and a German telescope is signed 
Johann Michael Dobler (Berlin, c. 1730). However, unfortunately none of 
Cherubin’s smaller designs involving configured Galilean telescopes have sur-
vived (Fig. 5). 
 Twin telescopes have the advantage of a larger field of view than an ordinary 
single lens telescope. This remained true after the introduction of a field lens, in 
a publication by Anton Maria Schyrl de Rheita in 1645 (but probably developed 
in close cooperation with the Augsburg instrument maker Johannes Wiesel).8 

This breakthrough made the Dutch or Galilean design (with a convex objective 
and a concave ocular lens) obsolete and yielded telescopes with an erect image, a 
reasonable field of view and ditto magnification. However, these instruments 
were still rather long: often more than a meter in length, and therefore not easy to 
handle. This problem was even greater when twin telescopes were involved. 
Nicolaas Hartsoeker, in his Essay de dioptrique (1694) therefore dismissed the 
twin telescope as being useless.9 The technical challenges that the builders of 
binocular telescopes met appeared a bridge too far well into the nineteenth cen-
tury. It was very difficult, not only to make two identical instruments, but it was 
almost impossible to adjust them exactly parallel to each other and bring them 
into focus in such a (stable) way that indeed the images fused together. It was 
just far too difficult to make a success of such an instrument. This is the main 
reason why these kinds of telescopes never were made in large quantities, result-
ing in their present day extreme rareness.10 
 

																																																								
7  Ibidem. See also: Moritz von Rohr, Die Binokularen Instrumente (Berlin, 1907).  
8  Inge Keil, Augustanus Opticus. Johann Wiesel (1583–1662) und 200 Jahre optisches Handwerk 

in Augsburg (Berlin, 2000). 
9  N. Hartsoeker, Essay de dioptrique (1694), p. 174. Dutch translation: Proeve der Deurzicht-kunde 

(Amsterdam, 1699), p. 165.  
10  John E. Greivenkamp & David L. Steed, ‘The History of Telescopes and Binoculars: An Engi-

neering Perspective’, SPIE Proceedings (2011), online publication: doi: 10.1117/12.904614.  
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Fig. 2. Top: Cherubin d’Orleans’ scissor mechanism for the adjustment  
of the eye distance. Bottom: telescope from Fig. 3. 
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Fig. 3. Box-shaped binocular, dated 1701, from ‘Père Anain’ in Paris, made after the 
design of Cherubin d’Orleans (Optisches Museum Jena).  

Illustration taken from Willach (2013) 
 

 

Fig. 4. Engraving from Cherubin d’Orleans’ La Vision Parfaite (1677). 
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Fig. 5. Cherubin d’Orleans’ design for a small binocular spyglass.  
 
Still, from time to time, new claims were made by instrument makers who 
thought that they had solved the technical problems. Heinrich Ludwig Muth 
(1673–1754), for instance, since 1718 “Optikus und Hofmathematikus in Kas-
sel”, announced in 1725 that he could make a well performing “Tubis Binoculus 
oder Perspectiv”.11 Others, such as the Brandenburg scholar Christian Gottlieb 
Hertel (1683–1743) only described and illustrated in his Vollständige Anweisung 
zum Glaß=Schleiffen a rather crude copy of the Cherubin design of the “binocu-
lus oder doppelte perspective” (Fig. 6).12 The main English optical handbook, 
Robert Smith’s A Compleat System of Opticks (1738), also repeated the old 
Cherubin design (Fig. 7-a), stating that such instruments could be obtained from 

																																																								
11  Sammlung von Natur und Medicin […] Geschichten fur das Jahr 1725 (Leipzig, 1727), pp. 538–

584. 
12  Christian Gottlieb Hertel, Vollständige Anweisung zum Glaß=Schleiffen, Wie auch zur Verferti-

gung derer Optischen Machinen, Die aus geschliffenen Gläsern zubereitet und zusammengesetzt 
werden (Halle, 1716), pp. 96–98. 
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the London optician Edward Scarlett. In the late 1720s this instrument maker 
was one of the first to construct reflecting telescopes, according to the designs of 
both Isaac Newton and James Gregory. It therefore is rather remarkable that 
Smith added: “But a binocle made with two of Mr. James Gregory’s reflecting 
telescopes hereafter described, would be less cumbersome and magnify more 
than these”.13  
 

 

Fig. 6. Binocular telescope, as depicted in Christian Gottlieb  
Hertel’s Vollständige Anweisung zum Glaß=Schleiffen (1716) 

 
However, this statement did not have the consequence that such twin Gregorian 
telescopes were really built. In 1763 this lack of binocular reflectors prompted 
the mathematical practitioner and instrument maker Benjamin Martin to the 
remark:  

																																																								
13  Robert Smith, A Compleat System of Opticks (London, 1738), pp. 387–388.  
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“I cannot help wondering a little, that there are not more of those curious Per-
sons than we find; so very few there are, that I never saw but one of those 
Binocular Reflectors, yet, in any Gentleman’s Collection of optical Instru-
ments, and yet there is nothing in the Price that is so very extraordinary, or 
difficult in its use, that might deter People from having them”.14 

 

 
 

 

Fig. 7. Top: Binocular telescope, as depicted in Smith’s  
A Compleat System of Opticks (1738).  

Bottom: Binocular telescope, as depicted in Martin’s  
The Young Gentleman’s and Lady’s Philosophy (1763).  

 
The reason why these binocular reflecting telescopes were almost never con-
structed is clearly explained by the late Peter Abrahams in his review of ‘The 
First 300 Years of Binocular Telescopes’ (2002). He regarded such a reflecting 
binocular ‘an engineering milestone’. After all:  
 

“As Cassegrains and Gregorians have longer focal ratios and higher magnifi-
cation, making it far more difficult to collimate the two tubes. Their larger 
diameter necessitates multiple reflections at the ocular to bring the eyepieces 
to interpupillary distance”.15  

																																																								
14  Benjamin Martin, ‘Dialogue xii: concerning the nature and use of binocular telescopes’, in: The 

Young Gentleman’s and Lady’s Philosophy (London, 1763), pp. 269–273. 
15  Peter Abrahams, ‘The First 300 Years of Binocular Telescopes’ (2002), on: 

www.europa.com/~telescope/bintlhst.txt (consulted September 2017).  
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Today, only one eighteenth-century binocular Gregorian reflecting telescope is 
known, made by the specialist telescope maker James Short in the year 1765 
(Fig. 8).16 This date suggests a response to Martin’s remark, who had noticed that 
the famous cabinet of Archibald Campbell, Third Duke of Argyll (1743–1761) 
contained several examples of the familiar refracting binoculars, but no reflect-
ing one.17 However, as the provenance of this Short telescope is unknown, no 
hint can be given with regard to its original owner. 
 

 

Fig. 8. Binocular Gregorian Reflecting Telescope, made by James Short in 1765  
(Collection Willach).  

																																																								
16  Rolf Willach, ‘James Short and the Development of the Reflecting Telescope’, Journal of the 

Antique Telescope Society (2001), pp. 3–18, esp. 17–18. 
17  Martin, ‘Binocular telescopes’ (n. 14). 
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The emergence of the achromatic telescope  
 
In 1758 telescope making changed completely. Until then every refracting tele-
scope had suffered from chromatic aberration. This meant that in a lens each 
colour had its own different focal point. This effect was known since the early 
years of dioptrics (that is the art of constructing optical instruments). Since Isaac 
Newton’s verdict that this refracting effect was unsolvable, most attention had 
gone to the development of the reflecting telescope, which did not suffer from 
this ‘defect’. However, for one time the great Newton had it wrong. This was 
already noted in 1747 by the German mathematician Leonard Euler, but his at-
tempts to solve the problem failed. 
 John Dollond, a former silk weaver, whose eldest son Peter Dollond just had 
started a business as optician, succeeded to make a refracting telescope almost 
free of chromatic aberration. Inspired by theoretical work of the Swedish 
mathematician Samuel Klingenstierna, Dollond succeeded by using two types of 
glass, in which the aberration of the one kind was annulled by the other. Al-
though Dollond’s priority of the invention was questioned, he obtained a patent 
for this invention. This in fact monopoly completely altered the playing field of 
the London opticians, making the Dollond firm the prime optical business after 
the mid-1760s.  
 These events went not unnoticed in the Netherlands. Here, an independent 
optical firm was founded by Jan van Deijl (1715–1801) and his son Harmanus 
(1738–1809), who constructed achromatic telescopes after their own design from 
1763 until 1799.18 One of their firm supporters from the very start was a remark-
able Dutch extramural scholar: Frans Hemsterhuis (Fig. 9).  
 
 

Frans Hemsterhuis (1721–1790)  
 
Today, Frans Hemsterhuis is regarded as Holland’s leading philosopher of the 
eighteenth century, also known as “the Batavian Socrates”. Some scholars see 
him as the most important philosopher after Baruch de Spinoza, having influ-
enced important German thinkers as Johann Wolfgang (von) Goethe (1749–
1832), Johann Gottfried von Herder (1744–1803) and Friedrich Heinrich Jacobi 
(1743–1819). But Hemsterhuis was also an aesthetician, connoisseur of antique 

																																																								
18  J. van Zuylen, ‘Jan en Harmanus van Deijl. Een optische werkplaats in de 18e eeuw’, Tijdschrift 

voor Geschiedenis der Geneeskunde, Natuurwetenschappen, wiskunde en techniek 10:4 (1987), 
pp. 208–228. See also Maria Rooseboom, ‘Die Holländischen Optiker Jan und Harmanus van 
Deijl und ihre Mikroskope’, Janus, 44 (1940), 185–197. The latest known Van Deijl telescope, 
dated 1799, is in the Louwman Collection of Historic Telescopes, The Hague.  
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gemstones, and trained mathematician with a profound knowledge of optics. 
Finally he is also known for his remarkable intimate, but platonic relation and 
related correspondence with his muse, Adelheid Amalia, princess de Gallitzin, 
born countess von Schmettau (1748–1806).19 

 
Fig. 9. Medal with the portrait of Frans Hemsterhuis by J.H. Schepp. From: La collection  

Hemsterhuis au Cabinet Royal des Médailles à La Haye (La Haye, 1952). 

																																																								
19  The literature on Hemsterhuis is quite abundant. Key publications are: L. Brummel, Frans Hem-

sterhuis, een philosofenleven (Haarlem, I925); Michael J. Petry, J.L. Borst, & G.J.L. Scheurwater, 
Frans Hemsterhuis. Waarneming en werkelijkheid (Baarn, 1988); Marcel F. Fresco, Loek 
Geeraedts & Klaus Hammacher, Frans Hemsterhuis, (1721–1790): Quellen, Philosophie und Re-
zeption. Symposia in Leiden und Münster zum 200. Todesdag des niederländischen Philosophen 
(Münster/Hamburg, 1995); Peter Sonderen, Het sculpturale denken. De esthetica van Frans 
Hemsterhuis (Leende, 2000); C. Melica, Hemsterhuis: a European Philosopher Rediscovered 
(Leeuwarden, 2001); A.F. de Man, De Hollandse Socrates. Hemsterhuis en zijn Duitse lezers: de 
receptie van de Haagse Socrates in het Duitsland van de late Verlichting (Antwerpen, 2010 / Rot-
terdam, 2015). About his optical interest, see: M.J. Petry, ‘Hemsterhuis on mathematics and op-
tics’, in: J.D. North en J.J. Roche (eds.), The Light of Nature. Essays presented to A.C. Crombie 
(Dordrecht, 1985), pp. 209–234; Claudia Melica, ‘Frans Hemsterhuis’s Optics and his Relation-
ship with Italian Scientists’, in: Fresco, Geeraedts & Hammacher (eds), Hemsterhuis (1995), pp. 
299–320; Waltraud Loos, ‘Der Gesichtssinn als Organ der Weltbegegnung bei Frans Hemster-
huis’, in: idem, pp. 321–344. 



The long forgotten relation between an English binocular and a Dutch philosopher 135
 

Frans Hemsterhuis was born in 1721 in the Frisian city of Franeker, as the son of 
the University Professor in Greek and Mathematics Tiberius Hemsterhuis (1685–
1766) and his wife Cornelia Maria de Wilde, second daughter of the famous 
Amsterdam collector of antiquities Jacob de Wilde.20 Frans grew up in Franeker, 
a small university town in the province of Friesland. In his early teens he most 
likely received his basic training in mathematics and optics from Willem Loré 
(1679–1744), a local surveyor, renowned for his influence on many Frisian sur-
veyors and scientific instrument makers.21 For example, it was Loré, who intro-
duced the Frisian clock maker Jan van der Bildt to Amsterdam optical connois-
seur Hendrik Feyt (1699–1790), to get tested his first reflecting telescope.22 
Feyt’s enthusiasm stimulated Van der Bildt in his work, with the result that even-
tually he became a very successful constructor of reflecting telescopes.  
 This same merchant-philosopher had also a profound influence on Hemster-
huis. In 1784, in one of his letters, Frans Hemsterhuis would refer to his almost 
50 years of friendship with Feyt, “the oldest of all my friends, a wise man in all 
aspects […] and the best physicist I know of”.23 A year later Hemsterhuis would 
write that Feyt and he continued their joint work on telescopes with the same 
ardour as forty years before.24 From these remarks we may conclude that al-
though Hemsterhuis and Feyt already met in Franeker, Feyt’s optical instruction 
of the young Hemsterhuis really started after his move to Leiden in 1740. That 
year father Tiberius Hemsterhuis occupied the chair of Ancient Greek and His-
tory at Leiden University, settling in a nice house at the Rapenburg canal.25 The 

																																																								
20  I.H. van Eeghen, ‘De verzameling van Jacob de Wilde of het Museum Wildeanum op de Keizers-

gracht 333’, Jaarboek Amstelodamum 1959, pp. 72–92.  
21  In 1736 it was also Loré who was asked to give mathematics lessons to the young Frisian stad-

houder Willem IV (1711–1751). In recognition for his services the stadhouder appointed Loré in 
1743 professor in mathematics at Franeker University, although Loré only was able to lecture in 
the vernacular. See further: H.J. Zuidervaart, Speculatie, wetenschap en vernuft. Fysica en astro-
nomie volgens Wytze Foppes Dongjuma (1707–1778), instrumentmaker te Leeuwarden (Leeu-
warden: Fryske Akademy, 1995), pp. 22–24.  

22  J. Scheltema, ‘Levensschets van Jan van der Bildt’, in: idem, Geschied- en letterkundig 
mengelwerk, vol. 3:3 (Utrecht, 1823), pp. 225–247, esp. p. 236–238.  

23  Hemsterhuis to the Princess de Gallitzin (hereafter ‘Diotima’), 1 October 1784; idem, 10 & 11 
August 1786 (J. Van Sluis, Hemsterhusiana, nos. 5.76 & 7.64). The cited letters of Hemsterhuis 
to his Diotima are transcribed by Jacob van Sluis and are available in open access on: 
https://www.rug.nl/library/heritage/hemsterhuis/brieven (November 2018). 

24  Hemsterhuis to Diotima, 31 May 1785 (Van Sluis, (n. 23), no. 6.43): “nous avons procédé à nos 
travaux de dioptrique avec l’ardeur de 40 ans passé”. See however, idem, 16 October 1787 (Van 
Sluis, no. 8.83): “J’ai travaillé plus de 50 ans à l’optique”.  

25  Tiberius Hemsterhuis rented the house, now known as Rapenburg 47. Frans Hemsterhuis stayed 
there at least until 1748. Th. H. Lunsingh Scheurleer e.a., Het Rapenburg. Geschiedenis van een 
Leidse gracht, IIIb (Leiden 1988), p. 671. 
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fact that Hemsterhuis wrote in one of his letters that he had been “Feyt’s favour-
ite since the age of 18” fits perfectly with this date.26  
 In the thriving academic milieu of Leiden University, young Hemsterhuis 
started the same year 1740 a lifelong close friendship with Petrus Camper 
(1722–1789), a man who would evolve into one of Holland’s most celebrated 
naturalists of the eighteenth century.27 The two friends were of the same age and 
together they must have followed courses and privatissimi given by famous pro-
fessors such as Willem Jacob ’s Gravesande and Petrus van Musschenbroek.28 
Camper shared Hemsterhuis’s interest in optics, and he too seems to have par-
ticipated in the private lessons given by Feyt.29 That Camper chose an optical 
subject for his doctoral thesis in 1746 can probably be ascribed to Feyt’s influ-
ence on both friends. In his 1746 dissertation Dissertatio optica de visu, Camper 
referred to Feyt’s expertise, especially to “the artificial eye constructed by the 
very skilful Feith of Amsterdam”.30  
 The information about Feyt is scant. He never published anything, so to his 
influence on others can only be guessed. What is known is that he was a well-to-
do Amsterdam merchant, who in 1757 retired to the country estate ‘Ruimzicht’ 
in Warmond, a village close to Leiden.31 Earlier, during his Amsterdam years, 

																																																								
26  Hemsterhuis to Diotima, 1 October 1784: “Depuis l’age de 18 ans je fus le favori de cet homme”. 

(Van Sluis (n. 23), no. 5.76). 
27  Jacob van Sluis, ‘Mutual affairs. Petrus Camper as seen by his friend François Hemsterhuis’, in: 

K. van Berkel, & B. Ramakers (Eds.), Petrus Camper in context: Science, the arts, and society in 
the eighteenth-century Dutch Republic (Hilversum 2015), pp. 91–109. 

28  Although Frans Hemsterhuis and his brother Tiberius jr only matriculated as students in mathe-
matics as late as 1747 (the year in which their father became Rector Magnificus), it may be re-
garded as certain that they both joined the university directly after their move to Leiden. As sons 
of a professor it was self-evident that they belonged to the university community. Van Sluis, ‘Mu-
tual affairs’ (n. 27), p. 91.  

29  Petry, ‘Hemsterhuis on mathematics and optics’ (n. 19). 
30  P. Camper, Dissertatio Optica de Visu (Lugdunum Batavorum, 1746), p. 2, 5. Reprinted and 

translated into English as: G. Ten Doesschate (ed.), Petrus Camper’s Optical Dissertation on Vi-
sion, 1746. Facsimile of the Original Latin Text, With a Complete Translation and Introduction 
(Nieuwkoop, 1962). In the diary of his Grand Tour to London in 1748, Camper also refers to an 
experiment ‘with the loadstone of Feyth’. See: Th. Nuyens, Camper’s Travel Journals. [Opuscula 
Selecta Neerlandicorum De Arte Medica, XV] (Amsterdam, 1939), p. 163. 

31  The actual settlement of Feyt and his wife Johanna Kleijn in Warmond is evident from their 
registration as members of the Warmond church in 1757. The country house ‘Ruimzicht’ was 
bought by Feyt earlier that year, together with his brother-in-law Egbert Kleijn. The latter sold his 
share to Feyt in 1763, shortly after his marriage to Cornelia de Berg from Delft. The ‘Ruimzicht’ 
estate was sold by the heirs of Feyt in 1796. The name of the place was changed into ‘Weltevre-
den’ in 1822. Around 1861 the house was replaced by the present day edifice, called ‘Vroenhof’ 
since 1922. See: Archief Gemeente Warmond, inv. nr. 1209, fol. 149v; fol. 238v; inv. nr. 1212, 
fol. 148. See also: ‘Lidmaten van de N.H.-kerk te Warmond 1721 t/m 1815’, printed in: 
H.A.C.W. van Wijk [e.a.], Rijnland, tijdschrift voor sociale genealogie en streekgeschiedenis 
voor Leiden en omstreken, no. 7–8 (December 1965). Courtesy of Mr. André van Noort of 
Erfgoed Leiden, who provided me with this information. 
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this physico-theologically inspired man gained a considerable reputation as an 
expert in theoretical dioptrics as well as in practical lens grinding. As such Feyt 
must have been one of the key figures amongst the Amsterdam circle of scien-
tific enthusiasts, which I described elsewhere.32 This position continued during 
his Warmond years, of which is said that Feyt often explained for his friends 
“some important parts of physics”, with “clear judgment and substantiated by 
careful executed experiments”.33 For that purpose Feyt had a large cabinet with 
scientific instruments to his disposal, especially with apparatus for “hydraulics, 
optics and astronomy”.34 Many of these instruments he had constructed person-
ally,35 although he also had the reputation for possessing “the best English tele-
scopes and spyglasses”.36 In Warmond, Feyt became befriended with several 
“ornaments of Leiden University”, such as Hiëronymus David Gaubius (1705–
1780), the successor of Herman Boerhaave on the chair of medicine and chemis-
try at Leiden University.37 Johannes Le Francq van Berkhey (1729–1812), the 
university lector in natural history, and the author of a voluminous book series 
entitled De Natuurlijke Historie van Holland, was also one of these friends. 
Hemsterhuis, who also was one of Berkhey’s acquaintences, described him in 
one of his letters as a “very nice man, a great poet, and the most powerful orator 
that I know”, but also a man “whose genious sometimes rows against the general 

																																																								
32  H.J. Zuidervaart, ‘Reflecting Popular Culture. The Introduction, Diffusion, and Construction of 

the Reflecting Telescope in the Netherlands’, Annals of Science 61 (2004), pp. 407–452. 
33  Ibidem.  
34  In their last will, Hendrik Feyt and Johanna Kleijn especially mentioned Feyt’s cabinet of natural 

history and his ‘lucht- en waterweegkunde, gezicht- en starrekundige werktuijgen’. Erfgoed Lei-
den, notary Johannes van Klinkenberg, 13 September 1786.  

35  Feyt’s scientific instruments were bequeathed to the Amsterdam merchant Cornelis van Bevoort 
(1726–1796), who had married one of Feyt’s nieces. Van Bevoort was an active member of the 
Amsterdam Felix Meritis Society. In 1766 he bought a house on the Kloveniersburgwal from the 
planetarium builder and physics lecturer Jan van den Dam. Later he moved to the former house of 
Feyt on the Warmoesstraat. After Van Bevoort’s death in 1796, his cabinet of natural history, 
containing many (of Feyt’s?) anatomical preparations, was auctioned on 27 May 1799. Feyt’s sci-
entific instruments were auctioned in Amsterdam in 1821.The newspaper advertisement refers to 
the fact that many of these items were made by Feyt personally. Who owned Feyt’s instruments 
between 1796 and 1821, or what happened with them since, is unknown. See: Leydse Courant, 11 
April 1821. 

36  J. Scheltema, ‘Levensschets van Jan van der Bildt’, in: idem, Geschied- en letterkundig 
mengelwerk, vol. 3:3 (Utrecht, 1823), pp. 225–247, esp. pp. 236–238. 

37  H.C. Cras, Lijkrede op Diederik Adriaan Walraven (Amsterdam, 1805), pp. 25–26: “In dat aan-
zienlijk dorp woonde toen ter tijd de geleerde Henrik Feyt, een beminnaar der wetenschappen, en 
bijzonder ervaren in de Natuurkunde; die met den beroemden Gaubius en andere sieraden der na-
burige Leijdsche Hooge School gemeenzamen omgang had, en uit lust tot onderzoek en verbrei-
ding van kennis, voor eenigen zijner Vrienden sommige gewigtige gedeeltens der natuurkunde‚ 
met een helder oordeel verklaarde en met naauwkeurige proeven staafde”. Diederik Adriaan Wal-
raven (1732–1804), former minister of Warmond and since 1779 professor in Eastern languages 
at the Amsterdam Athenaeum Illustre was one of Feyt’s heirs.  
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spirit”.38 From Berkhey’s hand a poem in remembrance of Feyt has survived, 
calling Feyt “his tutor” and describing him as “a second Nieuwentyd”.39 The last 
designation refers to the champion of Dutch physico-theology, Bernard Nieu-
wentyt (1654–1718), best known for his anti-Spinozist bestseller Het regt ge-
bruik der wereltbeschouwingen (various editions since 1715).  
 This Hendrik Feyt was a man whom Hemsterhuis would praise and visit 
whole his life. As Feyt and his wife remained childless, Hemsterhuis more-or-
less became their dreamed-of son. Or, to quote Hemsterhuis,  
 

Since my childhood he had an ineffable tender spot for me, and I have always 
preferred totally his city of Amsterdam where he lived. I actually went there 
only for him. So, our relationship is more intimate. Despite our large differ-
ences of opinion, we never have had even the shadow of argument, since 
each of us did not believe that the other was mad enough, to think that he did 
not do the best he could. 40 

 
So, Hemsterhuis and Feyt stayed very close with each other until the end of their 
lifes, which for both of them occurred in 1790.  
 The first record of Hemsterhuis’s personal interest in optics dates from 1742, 
when he – in a letter to the naturalist Cornelis Nozeman – discussed microscopy, 
especially Abraham Trembley’s discoveries at ‘Sorgvliet’ (the mansion of Wil-
lem Bentinck van Rhoon), but also cited Robert Hooke’s famous Micrographia 
of 1665.41 At the end of his life this book was still present in his large library.42  
 When on 24 June 1747 Hemsterhuis formally matriculated at Leiden Univer-
sity as a student in mathematics, 43 this probably was to mark the end of his edu-
cation and the start of his short career of military engineer.44 In the following 
years Hemsterhuis almost disappeared from the historical radar.  

																																																								
38  Hemsterhuis to Diotima, 10 June 1783. (Van Sluis (n. 23), no. 4.43). 
39  Erfgoed Leiden, LB7000LFvB31_17: ‘Joannes Le Francq van Berkheij zyne dankbare vriend-

schap by de Cristelyke uitvaert van den Heere Hendrik Feyt’.  
40  Ibidem. 
41  J. van der Hoeven, ‘Drie Brieven van F. Hemsterhuis’, Album der Natuur (1865), pp. 257–264. 
42  Bibliothecae Hemsterhusianae (Haga Com.: J. van Cleef & B. Scheurleer, 1791), folio no. 144. 

See also: J. van Sluis (ed.), Bibliotheca Hemsterhusiana. Het boekenbezit van Tiberius en Frans 
Hemsterhuis, met genealogie en bibliografie (Budel/Leeuwarden, 2001). 

43  Album Studiosorum Academiae Lugduno Batavae MDLXXV–MDCCCLXXV (Den Haag, 1875), p. 
1016.  

44  In 1780 Hemsterhuis recalls to have served some time as engineer: Hemsterhuis to Diotima, 20 
July 1780 (Van Sluis (n. 23), no. 3.54): “je me rappelle le temps que je faisois le metier 
d’ingenieur, …”. From this time only a map in Hemsterhuis’ hand is preserved of the bulwarks of 
Bergen op Zoom, made after the siege of this city by the French army in the fall of 1747. (KB, 
The Hague).  
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 We only know that his name appeared on the subscription list of the Volko-
men Samenstel der Optica of Gezigtkunde, the Dutch translation of Robert 
Smith’s well-known A Compleat System of Opticks (1738), published in 1753, 
and that in the same year Hemsterhuis took care of the copying of a medieval 
astronomical manuscript by the Arabic scholar Ibn Yunus in the library of Lei-
den University, this in request of the Amsterdam mathematician Nicolaas 
Struyck, who in turn had received this request from the French astronomer Jo-
seph Nicolas Delisle.45 
 Then, in 1755 he suddenly was nominated as professor in philosophy at Fra-
neker University, as successor of his friend Camper, who had changed this posi-
tion for a similar one at the Amsterdam Athenaeum Illustre.46 But Hemsterhuis 
failed to be appointed, probably because he had no formal degree. Shortly after-
wards, he accepted a job as a civil servant in The Hague in December 1755, 
becoming first secretary to the ‘Raad van State’ (Council of State), a post he 
would hold until his retirement in 1780.47 In this relatively easy job he devoted 
all his spare time to cultural, philosophical and scientific studies, which activities 
gave him entry into Holland’s high society.  
 One of his early acquaintances in The Hague was probably Samuel Koenig 
(1712–1755), lecturer in natural philosophy at the Stadhouder’s court and the 
owner of a large cabinet of scientific instruments.48 It was Koenig’s initiative to 
install in 1755 a modest astronomical observatory at the Maurits Tower in The 
Hague (Fig. 10).  
 After Koenig’s death in 1757, it seems that Hemsterhuis had some involve-
ment here. At least in one of his letters he claims responsibility for the refur-
bishment of this observatory (probably around 1761), “according to 
Marignoni”.49 This remark refers to the private observatory of Jean Jacques Mar-
inoni (1676–1755) founded in Vienna in 1730, the instruments of which formed 
the basis of the imperial observatory established there in 1755.50 
 

																																																								
45  H.J. Zuidervaart, Van ‘Konstgenoten’ en Hemelse Fenomenen. Nederlandse Sterrenkunde in de 

Achttiende Eeuw (Rotterdam, Erasmus Publications, 1999), p. 474, citing Nicolaas Struyck, 
Vervolg (1753), p. 125. 

46  Petry, Waarneming en werkelijkheid (n. 19), p. 17.  
47  Leydse Courant, 26 December 1755. 
48  After Koenig’s death in 1758, his cabinet of scientific instruments (578 pieces, including ‘a very 

nice telescope’ by Van der Bildt) was auctioned at The Hague. See Catalogue d’une tres belle 
collection des instruments, de mathematique, de physique, &c. Deslaissez par Feu, Monsieur Sa-
muel Koenig, Bibliothecaire de S.A.S.Monseigneur le Prince Stadthouder (La Haye, 1758), 26 pp. 
(Univ. Libr. Amsterdam).  

49  Hemsterhuis to Diotima, 30 October 1783. (Van Sluis (n. 23), no. 4.77). 
50  Zuidervaart, ‘Konstgenoten’ (n. 45) 94, 455. 
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Fig. 10. The astronomical observatory of the Dutch Stadtholders on top of the Maurits 
Tower in The Hague. It was here that in 1757 the astronomer Dirk Klinkenberg  

discovered a new comet. Details of two paintings by H. Pothoven of the ‘Buitenhof’ in 
The Hague, made in 1781. (The Hague Historical Museum) 

 
Hemsterhuis’s first known astronomical observation dates from 1760.51 His life-
long zeal for astronomy becomes very evident from the books in his library, 
which was auctioned after his death in 1791.52 Hemsterhuis large library covered 
many subjects, but the astronomy section was very strong. He possessed many 
classics in this field, such as Claudius Ptolemaeus’ Almagestum (Basel 1538); 
Nicolaus Copernicus’ De Revolutionibus (1543); Tycho Brahe’s Historia 
Coelestis (1566), as well as his Astronomiæ Instauratæ Mechanica (1602); Jo-
hannes Kepler’s Harmonia Mundi (1619); Riccoli’s Almagestum novum (1651); 
Lansbergen’s Opera Omnia (1663); Stanislaus Lubieniecki’s Theatrum Cometi-
cum (1681); and also both volumes of Johannes Hevelius’ Machinae Coelestis 
(1673, 1679), the second volume of which was very rare: only 25 copies sur-
vived after the fire that destroyed Hevelius’ observatory and printing press in 

																																																								
51  Johan Lulofs to Dirk Klinkenberg, January 1760. In this letter Hemsterhuis is mentioned as 

observer of the Comet of 1760. The astronomical correspondence of Dirk Klinkenberg is pre-
served in the archive of the Koninklijke Nederlandsch Instituut in the Noord-Hollands Archief in 
Haarlem, inv. no. 31.  

52  Van Sluis (ed.), Bibliotheca Hemsterhusiana (n. 42). 
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Danzig. More modern work was also present, such as several printings of John 
Flamsteed’s Historia Coelestis Brittanicae (1712, 1725, 1729), Le Monnier’s 
Observations de lа Lune‚ du Soleil et des Etoiles fixes (1751) and many publica-
tions concerning the transits of Venus in 1761 and 1769. Optical classics were 
also present, such as Cherubin d’Orleans’s La Dioptrique Oculaire (1671), Huy-
gens’s Traité de la Lumiere (1690), Hartsoeker’s Proeve der Doorzichtkunde 
(1699), Newton’s Opticae (1706), Euler’s Dioptricae (1769–71) and Pringle’s 
Discourse on the Invention and Improvement of the Reflecting Telescope (1778). 
Hemsterhuis further possessed copies of many scientific journals of his time, 
such as those issued by academies in Paris, London, Berlin and Brussels. 
 Hemsterhuis’s profound interest in dioptrics is demonstrated in a letter writ-
ten in 1766 to Gerard Meerman (1722–1771); a magistrate in Rotterdam still 
famous for his important book collection.53 Hemsterhuis explains to Meerman 
the properties and differences of three achromatic telescopes in his possession. 
The first was a telescope by the Amsterdam instrument maker Van Deijl, with a 
focal length of 3 feet, the second a Dollond telescope of 4 feet, and the third a 
small Van Deijl spyglass of 6 inches. According to Hemsterhuis the performance 
of the first Van Deijl telescope and the Dollond instrument were comparable. But 
although the Dollond telescope gave a better view in rough weather with much 
air turbulence, he preferred the Van Deijl instrument, because “when the air is 
perfectly pure and calm, the Van Deijl [telescope] surpasses everything that until 
now has been seen in telescopes”.54 Hemsterhuis was also very enthusiastic 
about Van Deijl’s small spyglass, which was a recent innovation (Fig. 11): “This 
spyglass performs as well as a Hartsoeker [refracting] telescope of 9 feet, and 
shows much more than a Gregorian [reflecting] telescope of that same length. In 
the case of pure air, it is perfect and without the appearance of [false] colours 
which cannot be said of any of the Dollond telescopes”.55 At that time the Van 
Deijl workshop had only two of these gadgets made: one for the Dutch 
Stadtholder and the other one for Hemsterhuis. 
 The same instruments played a role during a visit, in 1767, of François-César 
le Tellier, the marquis of Courtanvaux (1718–1781). Accompanied by a staff of 
renowned astronomers, including Alexandre-Guy Pingré (1711–1796) and 
Charles-Joseph Messier (1730–1817), De Courtanvaux was on an expedition to 
test a French-made sea chronometer.56 During this trip they passed through the 

																																																								
53  Hemsterhuis to Gerard Meerman, 28 november 1766 (Van Sluis (n. 23), no. 12.33). 
54  Ibidem: “Wanneer de lucht volmaakt zuiver en stil is overtreft de Van Deyl in allen deele zeer 

verre alles wat immer van verrekĳkers of telescopen gezien is”. 
55  Ibidem: “Dit kĳkertje doet zo veel als een van Hartsoeker van 9 voet, en veel meer als een 

Gregoriaans telescoop van dezelve lengte. Bĳ zuivre lugt is het zelve volmaakt en zonder schĳn 
van coleuren het geen van de kĳkers van Dollond niet kan worden gezegt”. 

56  A.-G. Pingré (ed.), Journal du voyage de M. le Marquis de Courtanvaux, sur la frégate l’Aurore, 
pour essayer par ordre de l’Académie, plusieurs instrumens relatifs à la longitude (Paris, 1767). 
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Dutch Republic, where the group was cordially received by Willem Bentinck 
van Rhoon (1704–1774) – the most prominent advisor of the Dutch Stadtholder 
– on his country-estate ‘Sorgvliet’ near Scheveningen. Hemsterhuis was one of 
the invited guests and during this visit he became involved in a mutual test of 
French- and Dutch-made telescopes.57 Shortly before, the French company had 
visited Amsterdam, where they had passed by the optical workshop of Jan van 
Deijl and son, admiring their recently made achromatic telescopes. De Courtan-
vaux had bought one of Van Deijl’s small achromatic spyglasses, of which it was 
claimed that its image equalled those of an ordinary refracting telescope of 10 
feet. Van Deijl’s instrument was only 8 inches in length, and was offered to the 
marquis for the price of 21 ducats (a contemporary value of approximately 55 
guilders). 

 

Fig. 11. Achromatic pocket telescope, signed “Jan van Deijl Amsterdam 1768”, similar as 
the one described by Hemsterhuis in 1766 and bought in 1767 by the marquis  

De Courtanvaux. These spyglasses were tested at Bentinck’s mansion ‘Sorgvliet’ in  
The Hague. (Louwman collection of historic telescopes, The Hague). 

 
Being at Sorgvliet, where Bentinck had a large cabinet of experimental philoso-
phy at his disposal, this occasion provided a marvellous opportunity to compare 
the performance of this telescope. It indeed equalled a similar instrument owned 
by Bentinck. Two reflecting telescopes, one with a focal length of one foot and, 

																																																								
57  Travel journal of Pingré, Bibliothèque Sainte-Geneviève, Paris: Mss. Pingré, nr. 1805. This travel 

journal is quite different from Pingré’s official account of the journey, as recorded in the Journal 
du voyage de Courtanvaux (n. 56), pp. 237–260 (visit to Amsterdam) and p. 264 (Zorgvliet). See 
also the manuscript version of De Courtanvaux in the same library, mentioning the visit to Van 
Deijl. Mss. Pingré, nr. 3010, fol. 136. 
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another of 2½ foot made by James Short, were no match for these two Amster-
dam achromats, although the Short telescope, when equipped with a better sec-
ondary mirror, performed comparable well.58 “This day, I did not annoy myself”, 
Pingré added in his journal. At this occasion Hemsterhuis had made a firm im-
pression on the French astronomer, who characterised him as a “grand connois-
seur de lunettes”, even in such a way that Pingré thought that the philosopher 
was the director of the Amsterdam Van Deijl firm, or of a similar optical work-
shop in nearby The Hague.  
 Without having any real responsibility, Hemsterhuis indeed was very close to 
father and son Van Deijl. In 1783, in a letter to his close friend ‘Diotima’ (the 
pen name for the princess de Gallitzin), Hemsterhuis wrote that all large achro-
matic telescopes that Van Deijl had distributed throughout Europe since the 
1760s (a total of 22 instruments) had passed through his hands. The best one was 
sent to the King of Prussia in Berlin.59 Hemsterhuis was also very fond of his 
own Van Deijl spyglass from 1767, which instrument measured only 8 inches as 
well. After he had lent it to Diotima he wrote:  
 

“I swear to you, my Diotima, from all optical machines, large and small, that 
are on the surface of the earth, the one you have is by far the most perfect. It 
is the judgement of Feĳt, Van Deijl and myself, who deserve to say it, for 
through our incredible work, we are a bit at the top of the present day opti-
cians”.60  

 
In the same letter he underpinned the reason why he favoured the Van Deijl 
workshop so much. In contrast to other workshops, the Van Deijls considered 
their instruments in its entirety. Not only the objective of their telescopes had to 
be achromatic, but in the “Van Deijl instruments, the oculars are as essential as 
the objective lens and the diaphragms, since in its construction, everything works 
together to make an image in the eye, so this all constitutes a really perfect ma-
chine”.61 At another occasion he wrote: “The great advantage of [Jan] van Deijl 
above all the artisans of the world is (1) that he combines the most excellent 
theory to the best practise, and (2) that his son’s eye knows how to discover in a 
piece of flint glass the heterogeneous layers and tortuous paths, being able with 

																																																								
58  “Un telescope Grégorien d’un pied environ, pris en paralelle, a surpassé les deux en effet; mais 

c’est un Télescope singulier, fait sous la direction de M.*** [= Hemsterhuis], qui me l’a offert 
avec 10 ducats de retour pour ma lunette. Un Telescope semblable de 2 pieds et demi environ, fait 
par Short, ne valoit pas ce petit Telescope avec son équipage ordinaire; avec un plus fort équipage 
il a fait plus d’effet”.  

59  Hemsterhuis to Diotima, 22 July 1783 (Van Sluis (n. 23), no. 4.55). 
60  Ibidem. 
61  Ibidem. 
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inconceivable patience to cut from a large glass block a piece that has the least 
possible defects”.62  
 
 

Hemsterhuis and the ‘Great Reflecting Telescope’ project 
by Jan van der Bildt 63 
 
Shortly after his meeting with the French astronomers on Bentinck’s Sorgvliet, 
Hemsterhuis must have heard about the plans of the Franeker telescope maker 
Jan van der Bildt (Fig. 12) to construct a large reflecting telescope with a sched-
uled magnification between 1,000 and 1,500 times. From two preserved letters in 
the archive of the Royal Prussian Academy of Sciences in Berlin, it is known 
that Van der Bildt hoped that the King of Prussia would order such an instru-
ment. According to Van der Bildt the king would see objects with his telescope 
that “no human eye had ever seen”.64 It would cost some 1,000 Dutch ducats, but 
according to Van der Bildt, “if I cannot show it, I will not take a penny”. Van der 
Bildt’s incentive was clearly motivated by the recent developments with regard 
to the achromatic telescope, patented by John Dollond in 1758, but which in-
strument started to flood the market only in the mid-1760s. This luminous re-
fracting telescope evidently was a threat to his production of a – less luminous – 
reflecting telescope, which by definition was achromatic. So, a good answer 
would be to make a reflecting telescope with a much larger magnification than 
the achromatic refracting telescope could offer.  
 It probably was Petrus Camper who informed Hemsterhuis about Van der 
Bildt’s project. Camper had been professor in philosophy in Franeker from 1749 
until 1755, when he had moved to Amsterdam. But, as his wife longed to go 
back to Franeker, Camper returned there in April 1761 as a citizen without pro-
fession, living at his country estate ‘Klein Lankum’ just outside Franeker. 
Camper’s earlier interest in optics guaranteed a natural contact with the Frisian 
instrument-maker. Already during his Grand Tour in 1749 Camper had visited 
the London workshop of James Short, and his elaborate account of that visit in 
his travel journal is proof enough of his genuine interest in telescope making.65 
And although Camper accepted a new professorship in Groningen in 1763, he 

																																																								
62  Ibidem. 
63  This section is based on a similar paragraph in my article ‘Reflecting Popular Culture’ (n. 32). 
64  Jan van der Bildt to the Königlich-Preussische Akademie der Wissenschaften, Berlin, 17 April 

1767 and 24 August 1767 (Archiv der Berlin-Brandenburgischen Akademie der Wissenschaften, 
Berlin, I–XIV no 27 (Courtesy of Rolf Riekher, through Peter Louwman). 

65  Nuyens, Camper’s Travel Journals (n. 30), pp. 72–73; 88–93; 162–163. 
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kept his nice country-estate, providing him with all the local news, thus also 
about Van der Bildt.  
 

 

Fig. 12. Portrait of Jan van der Bildt (1709–1790), telescope maker in Franeker 
 

But it soon became clear to Hemsterhuis that the somewhat dour telescope maker 
was not completely open with him about the progress of his project. The (now 
missing) letters he exchanged with Van der Bildt remained too vague. Therefore, 
Hemsterhuis recruited the son of a Frisian connection, Hans Willem van Aylva 
(1751–1827), who just had matriculated as a student at Franeker University. He 
encouraged him to become friendly with Van der Bildt. Thanks to this ‘industrial 
espionage’, Hemsterhuis was able to obtain details of Van der Bildt’s “large 
project”.66 
 Aylva’s first letter, dated August 1768, was almost entirely devoted to Van 
der Bildt and his affairs. In return, Hemsterhuis informed Aylva that he was 
willing to buy the instrument for himself. For such a “great machine”, he was 
prepared to spend 1,500–2,000 guilders. Who else would be willing to pay Van 
der Bildt such a large sum of money? Hemsterhuis did not know any amateur, 

																																																								
66  J. Van Sluis, ‘Hemsterhuis en de familie-Van Aylva. Tekstuitgave van een [Franstalige] 

correspondentie’, Geschiedenis van de Wijsbegeerte in Nederland. Documentatieblad van de 
Werkgroep Sassen 2 (1991), pp. 71–88. 
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not even the Prince of Orange, who would spend such an amount. This was very 
different from the situation in France and England: over there, Hemsterhuis 
knew of princes and dukes who took pride in providing a talented ‘artisan’ with a 
handsome annual income. But in the Dutch Republic? According to Hemster-
huis, people there loved money more than quality and beauty. Nevertheless, as 
soon as Van der Bildt’s “admirable machine” would be ready, Van Aylva had to 
seize the initiative. He immediately had to take a look at Saturn. Hemsterhuis 
envied the young Frisian’s opportunity: “as you will be one of the first people … 
who will see the true nature of this amazing planet, which is eighty times bigger 
[in surface] than those we inhabit”.67 Van Aylva was instructed to send a detailed 
report about the things he would see. 
 However, in the early spring of 1769, it appeared that Van der Bildt’s project 
had made scarcely any progress. Although Hemsterhuis again had written to Van 
der Bildt, who in return had made huge promises about his new telescope, the 
opportunity for making actual observations was still far away. And when, in a 
subsequent letter, Van der Bildt made no mention of the large telescope, Hem-
sterhuis commissioned Van Aylva again in no uncertain terms to spy: “Go to this 
man whenever your study allows you to, so that I know the state of affairs with 
respect to this machine, as he has said nothing about it in his letters”. Scarcely 
two weeks later, Hemsterhuis impatiently enquired to Van Aylva about the “op-
tical affaires”. In November 1769, he urged Van Aylva to continue with his spy-
ing activities, but without forcing his company upon Van der Bildt: “For pity’s 
sake do what I wrote you about, but please do use a bit of discretion!” At the end 
of December, Hemsterhuis again expressed his gratitude for Van Aylva’s report 
about the “large machine”.68  
 Finally, in 1770, in a moment of intimacy, Hemsterhuis revealed to Van 
Aylva his plans for Van der Bildt’s telescope, but he emphasized the need to 
keep these intentions hidden from Van der Bildt. If Van der Bildt indeed was 
prepared to place this “unequalled machine” at his disposal, Hemsterhuis would 
install the instrument in Warmond, in a small house he already had rented, close 
to the country estate of his friend and tutor Hendrik Feyt.69 Together with Feyt 
and the two instrument makers Van Deijl, Hemsterhuis would try to improve 
Van der Bildt’s large telescope in such a way that eventually, “the most astonish-
ing optical machine would arise which had ever been seen anywhere”. Hemster-
huis does not describe the nature of the intended modifications, but the involve-
ment of father and son Van Deijl indicates that Hemsterhuis intended to equip 
Van der Bildt’s large telescope with an achromatic eyepiece.  

																																																								
67  Ibidem, p. 79. 
68  Ibidem, p. 84. 
69  Ibidem, p. 86. 
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 Towards the end of 1770, Hemsterhuis became impatient because, all things 
being considered, he had waited long enough. Because of the rent he had to pay 
for the house in Warmond, Hemsterhuis had to know where he stood with Van 
der Bildt. Otherwise, he would divert his attention towards an apparatus “shortly 
to be received from London”. This instrument would scarcely be less astonishing 
than Van der Bildt’s “great telescope”.70 
 
 

Hemsterhuis’s achromatic twin telescope,  
ordered from Dollond in London 
 
From Hemsterhuis’s later correspondence it becomes clear that by the phrase 
“less astonishing apparatus” Hemsterhuis actually meant an achromatic twin 
telescope which he had designed in another attempt to improve the telescope’s 
performance. However, the circumstance that English flint glass, essential for the 
production of the compound achromatic objective lenses had become extremely 
scarce at the time, forced him to pass by his beloved Van Deijl workshop. Flint 
glass with a reasonable large diameter and sufficient homogeneous refracting 
index was simply not available at the European continent in the early 1770s.71 In 
England, the production process of flint glass was guarded as a trade secret.72 
And the London-based Dollond firm was the only workshop that still had access 
to sufficient quantities of this material. Between the years 1760 and 1765, the 
Dollonds had acquired a large “pot of uncommonly fine pure flint glass”, which 
contributed to the fact that after the expiry of their patent on the achromatic tele-
scope (in 1771), they still could dominate the market.73 So Hemsterhuis ordered 
his new design from the Dollond firm in London.  
 Everything indicates that around 1770 Hemsterhuis was fully engaged in 
attempts to improve the telescope. When in 1773 the Swedish scholar Jacob 
Jonas Björnstahl visited the Netherlands, he noted about Hemsterhuis in his 
travel journal:  
 

																																																								
70  Ibidem, p. 86. 
71  Hemsterhuis ascribed the shortage of flint glass to the destruction of the Scottish glass factories 

during the civil war between Scotland and England: Hemsterhuis to Diotima, 22 and 28 July 1783 
(Van Sluis (n. 23), nos. 4.55 & 4.58). See also Gerard L’E. Turner, ‘The Government and the 
English Optical Glass Industry, 1650–1850’, Annals of Science 57 (2000), pp. 399–414. 

72  Esprit Pezénas, ‘Additions du traducteur’, in: R. Smith, Cours complet d’optique, vol. 3 (Paris, 
1767), p. 433: “A l’égard de la composition du Flintglass, les Anglais s’en réservent le secret”.  

73  W. Kitchener, Practical observations on Telescopes, Opera-glasses and Spectacles (London, 
1815, 18183), pp. 85–86. 
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“This man is a real polymath. He is a mathematician and astronomer; as an 
optician he has invented telescopes of a new construction; besides, he is well 
experienced in Greek; a great connoisseur of antiquities; a concise philoso-
pher, in particular psychologist. He has written several books in a new taste, 
among other considerations about mankind, and found by it a sixth sense in 
the heart”.74  

 
About the nature of Hemsterhuis’s “new construction” of the telescope, we learn 
more from a letter written in February 1774 by one of Holland’s many astro-
nomical enthusiasts: “Mr. Hemsterhuis in The Hague […], by means of a bin-
ocular telescope, is carrying out important observations concerning the diameters 
of the fixed stars”.75 Even more is revealed in a Dutch encyclopaedia, published 
in Leeuwarden in 1778, in which the lemma ‘Telescope’ (probably written by 
Petrus Camper) reads: 
 

“Binocle or double Telescopes: It is the great Galilaeus à Galileo, who has 
thought for the very first time, to view distant objects, by putting next to each 
other, two telescopes, but in order to have any use of them, it was required to 
make them too long, making them also unmanageable. Therefore the perfec-
tion of these instruments has been put into hold, until the invention of the 
achromatic telescope decreased its length.  
 The famous and shrewd Mr. F. Hemsterhuis, son of the great Tiberius 
Hemsterhuis, widely known for several published proofs of his outstanding 
talents, has again breathed new life into the telescopes of Galileo and has so 
improved them in such a way, that one cannot behold them without being 
awe-struck.  
 One first looks with the one eye separately, and align all lenses in focus 
on the left side, and then do the same for the other eye on the right. Measure 
the distance between the pupils, and screw both tubes accordingly, and sub-
sequently, then one sees the same object by both Eyes. It is incomprehensible 
how the very same object now shows itself brighter and larger: so that when 
this instrument enters Astronomy, it soon will give opportunity to many and 
amazing discoveries”.76 

																																																								
74  J.J. Björnstähl, Reize door Europa en het Oosten, vol. 5 (Utrecht, 1783), p. 341. 
75  Gijsbert Stapert to Jacob Van Breda, 12 February 1774 (Family archive Van Breda, Teylers 

Museum, Haarlem). 
76  Noël Chomel, Algemeen Huishoudelijk-, Natuur-, Zedekundig- en Konstwoordenboek [Second 

edition, improved by J. A. de Chalmot], vol. 7 (Leiden/Leeuwarden, 1778), p. 3630 (lemma ‘tele-
scope’, probably written by Petrus Camper): “Binocle of dubbelde Telescoopen. Het is de groote 
Galilaeus à Gallileo, die aller eerst gedagt heeft, om ons verre afstaande Voorwerpen te doen zien 
door twee Verrekijkers naast elkander gelegd, dog om er nut van te hebben, moeten dezelve te 
lang zijn, waar door zij teffens onbruikbaar wierden. Men heeft derhalven de volmaakíng daar 
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What was required to make the twin telescope a success, Hemsterhuis explained 
in a tract entitled Lettre sur l’Optique à Diotime. He wrote this essay in 1788, but 
it was only published two centuries later.77 The manuscript, however, did circu-
late in a small circle of interested persons. Amalia de Gallitzin (she was ‘Dio-
time’) almost certainly sent a copy to the German writer and statesman Johann 
Wolfgang von Goethe in the spring of 1793; it is even thought to have influenced 
Goethe’s idea’s on light and colours.78  
 It had been Hemsterhuis’s intention to publish the Lettre sur l’Optique, but 
his death in 1790 prevented this. In this treatise Hemsterhuis first argues that 
although the original idea of the twin telescope was already two centuries old, 
the actual construction was always rejected because of the mathematical re-
quirement that the two tubes should be perfectly in line with each other. Or, to 
formulate this more precisely, that the two axes would come together in a 
mathematical point, on the object that is being viewed. This however, would 
require superhuman accuracy. But, Hemsterhuis continues, in practice this per-
fection is not necessary, because the ‘soul’ is capable of merging two imperfect 
and even non-parallel images in such a way that it forms a perfect one. And 
amazingly, this merged image is more clear, larger, richer and saturated than 
each of the images separately. How wonderful therefore must be the merged 
image of the compound eye of insects that often have more than four thousand 
facets, Hemsterhuis concluded. Finally, in order to be sure of his conclusions, 
Hemsterhuis had anatomized the ‘Libelle’ or dragonfly: the largest insect he 
could find. The result of this dissection of an insect’s brain and the network of 
nerves he found, led him to the conclusion that indeed these multi-eyed insects, 
like humans, must have solely a single and unique vision. Moreover, from this 
work it was equally evident “how rich, compact and saturated the merging of 
these many different images must be” (Fig. 13).79 
 

																																																																																																																													
van agter den bank geschoven, tot dat door de vinding der Achromatieke Kijkers de lengte 
verminderd zijnde, den beroemden en schranderen Heere F. Hemsterhuis, zoon van den grooten 
Tiberius Hemsterhuis, alom bekend wegens verscheidene uitgegevene proeven van zijne 
uitmuntende talenten, de Binocles van Galileus weder heeft doen herleven, en zodanig verbetert, 
dat men dezelve niet dan met verwondering kan beschouwen. Men ziet eerst met het eene Oog 
door den een afzonderlijk, en men brengt alle Glasen op het waare brandpunt van dat Oog, stel 
het flinker; vervolgens doet men voor het regter Oog het zelfde aan dan regterzijdischen Kijker. 
Men meet de afstand der oogappelen, men schroeft de beide Buisen daar na‚ en vervolgens ziet 
men op het zelfde Voorwerp, door de beide Oogen. Onbegrijpelijk is het hoe zeer het zelfde 
Voorwerp hier door en helderer en grooter, zich vertoont: zo dat dit wercktuig in de Starrekonst 
ingevoert, wel eer gelegenheid zal geeven, tot zeer veele verbaazende ontdekkingen”. 

77  The Lettre sur l’Optique à Diotime was published in Dutch translation by Petry in 1988, ‘Brief 
over de optica aan Diotima’, in: idem, Waarneming en Werkelijkheid (n. 19), pp. 69–75.  

78  Petry, ‘Hemsterhuis on mathematics and optics’ (n. 19), pp. 221; 234. 
79  Petry, ‘Brief over de optica aan Diotima’ (n. 77), p. 75. 
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Fig. 13. Drawing by Hemsterhuis of (part of) the eye of an insect. From the manuscript  
of his Lettre sur l’optique (1788). Landesarchiv Nordrhein-Westfalen, Abt. Westfalen, 

Münster, Nachlaß Bucholtz 1177 
 
 

A report from a French eye-witness 
 
In 1774 the well-known French astronomer Joseph Jérôme Lefrançois de La-
lande (1732–1807) made a visit to the Low Countries. His travel notes provide 
an interesting insight into the scientific milieu of the Dutch Republic. At the end 
of May 1774 Lalande also visited Hemsterhuis at his house on the ‘Westsingel’ 
in The Hague, characterising him as a “clever Greek philologist” and a curioso 
in optics.80 It then appears that in the meantime Hemsterhuis had left the house in 
Warmond, and instead had erected an astronomical observatory in his own gar-
den in The Hague. There Lalande inspected Hemsterhuis’s equipment, noting in 
his observatory the following instruments:  
 
(1) “A large reflecting telescope of 12 foot, made by Jan van der Bildt at Fra-
neker, which enlarges approximately 2,000 times in diameter, by means of three 
achromatic oculars”.  
(2)  “A small telescope by Jan van Deijl from Amsterdam, dated 1767, with a 
focal length of 8 inches for the price of 110 guilders”. Although the instrument 
had a small aperture, it enlarged 110 times, equal to a large Dollond telescope 

																																																								
80  Jérôme de Lalande, Voyage de Hollande (Manuscript, 1774). Bibliothèque de l’Institut de France, 

Paris (Ms 2195), entry 27 May 1774. See: A. Chassagne, S. Dumont, J-C. Pecker and H.J. Zui-
dervaart (eds.), Lalande: Journal du Voyage en Hollande (1774) [Lalandiana IV] (Paris: Librairie 
philosophique Vrin, 2019 - in press] 
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with a wide aperture. Hemsterhuis told Lalande that this was the best optical 
instrument Van Deijl had made.  
(3) “A binocle, or double telescope, with which one has a feeling of a larger field 
of view and with which one can judge distances. This instrument protects the 
eyes”. To which Lalande added: “Although Montucla, Clairaut and d’Alembert 
have spoken badly about such instruments, Hemsterhuis has several”.81 
 
So, from Lalande’s notes can be concluded, first, that in the end Hemsterhuis 
indeed had succeeded to obtain the large telescope by Van der Bildt,82 and sec-
ond, that in the early 1770s Hemsterhuis extensively experimented with achro-
matic twin telescopes. As far as I know, Hemsterhuis was the first person who 
did this. The fact that in an earlier stage he had studied vision in the compound 
eyes of insects probably has stimulated him in this research.  
 
 

The reticent exit of Van der Bildt’s  
‘Great Reflecting Telescope’ 
 
Lalande’s notes provides us with the only evidence that Van der Bildt’s large 
reflecting telescope indeed was finished and tested. It also confirms the fact that 
Hemsterhuis’s plans to improve the instrument with an achromatic ocular (evi-
dently made by the Van Deijl workshop) was executed. However, the circum-
stance that nothing more is recorded about this instrument indicates that the 
telescope’s performance must have turned out badly. One of the probable rea-
sons for this failure is the fact that grinding and polishing of a parabolic mirror is 
far more difficult than the grinding and polishing of a spherical mirror. Whereas, 
for small telescopic mirrors, the difference between the spherical form and a 
paraboloid stays within the limits of tolerance, this parabolic excess is no longer 
acceptable for mirrors with a larger diameter. Consequently Hemsterhuis must 
have been very disappointed. In his remaining letters he never again mentions 
this joint project from Franeker, Amsterdam, Warmond and The Hague.  
 However, Hemsterhuis’s experiences with this large Van der Bildt reflector 
can more or less be made up from his reactions to Herschel’s discoveries in the 
early 1780s. Hemsterhuis took the jubilant reports about the achievements of 
Herschel’s reflecting telescopes with a large grain of salt. In a letter to Diotima 
he wrote in 1787 that “after having studied optics for more than 50 years, a sub-

																																																								
81  Ibidem: “Binocle, ou lunette double, où l’on a une sensation d’un champ plus vaste et où l’on 

peut juger des distances. Cela conserve les yeux. Montucla, Clairaut, d’Alembert ont eu tord d’en 
parler mal, M. Hemstruys en a plusieurs”. 

82  This contra to my earlier conclusion in ‘Reflecting Popular Culture’ (n. 32). 
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ject on which he had spent more money than he ever had intended”, he still was 
convinced that the achromatic telescopes by Van Deijl were the best that could 
be made. Hemsterhuis had already composed an essay in which he demonstrated 
the “singularity, profoundness and excellence” of these telescopes, but regretta-
bly he had lent this manuscript to Prince Wenceslaus of Liechtenstein before a 
copy was made. As the Prince never returned it, the treatise never had reached 
the printing press.83  
 The report that the Göttingen observatory had obtained a Herschel telescope 
with a magnification of 6,000 times elicited from Hemsterhuis the response that 
if such a reflecting telescope indeed existed (which he evidently doubted), he 
personally would guarantee that its quality would be less than the largest achro-
matic telescope made by Van Deijl.84 Hemsterhuis found it hard to believe in the 
feasibility of a large reflecting telescope. According to him, the light-gathering 
power of small mirrors was too low, whereas large mirrors – as he had experi-
enced – became malformed under their own weight (see Fig. 14).85 

 
Fig. 14. Hemsterhuis’s sketch, illustrating the possible malformation of a  

telescopic mirror as a result of gravity, when tilted over 90 degrees.  
(From his letter of 16 October 1787). 

 
Hemsterhuis wondered how Herschel would have solved this immense problem. 
He knew that the famous English telescope maker James Short had tried to do 
this with a large number of pins placed behind the mirror, and he himself had 
followed this example in even a larger mirror, but it had been in vain. Still, it was 
marvellous that Herschel had been commissioned to construct at the King’s ex-

																																																								
83  Hemsterhuis’s manuscript on achromatic telescopes is not preserved in the archive of Joseph 

Wenzel, Prince de Liechtenstein (1696–1772). Friendly communication of Dr. Arthur Stögmann, 
archivist of the Principality of Liechtenstein. 

84  Hemsterhuis to Diotima, 16 October 1787. (Van Sluis (n. 23), no. 8.83). 
85  This was also the reason why a parallel project by the Amsterdam merchant Jacobus van de Wall 

to construct a 20-foot reflecting telescope had been abandoned. Even though the mirror for such a 
telescope had already been shown to the Swedish astronomer Bengt Ferrner in 1759, the Danish 
astronomer Thomas Bugge found this object still unused in 1777. According to Bugge, Van de 
Wall had given up on the project, as ‘parts of the telescope and especially the support would be 
too heavy and too strong’. Today Van de Wall’s 8-foot reflector – made as early as 1742 – still 
survives. Cf. Zuidervaart, ‘Reflecting Popular Culture’ (n. 32). 
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penses a 40-foot long telescope with a 4½-foot opening. Hemsterhuis had seen a 
plan of this machine and its base. Even if the instrument succeeded only moder-
ately, Herschel could easily witness things that people never had seen before. 
Anyway, Hemsterhuis concluded, Herschel never would have been the first to 
make such a machine, if he himself had had the necessary financial recourses 
only a decade earlier. 

In the late 1770s the large Van der Bildt telescope returned to its maker in 
Franeker. The instrument remained in the family until the death of the telescope 
maker Bauke Eisma van der Bildt (1753–1831), grandson of Jan van der Bildt. In 
1823, when Jacobus Scheltema, Van der Bildt’s first biographer, asked for par-
ticulars about the project, Bauke admitted that he still possessed his grandfa-
ther’s telescope, spreading the story that Jan van der Bildt never delivered this 
telescope to the King of Prussia, as result of a conflict with the intermediary in 
Amsterdam, through whom the order was placed.86 But, as argued above, a more 
likely scenario is that Van der Bildt Sr. never succeeded in making a satisfactory 
dimensionally stable parabolic mirror. Understandably, the Van der Bildt family, 
who made reflecting telescopes until the first quarter of the nineteenth century 
would not risk their reputation, and therefore never relinquished the apparatus.  
 However, the “Great Telescope” surfaced again in 1831, in the auction of the 
assets of Eisma van der Bildt, who had died earlier that year without offspring. 
The advertisement of the auction announced that among the furniture, instru-
ments and tools would be sold “one extraordinary large Newtonian telescope on 
a wooden foot made by Jan van der Bildt, wholly complete and enlarging objects 
1,500 times” (Fig. 15).87 At the auction, the telescope was bought by Jan Willem 
Ermerins, Professor in Mathematics, Physics, Logic and Metaphysics at the Fra-
neker Athenaeum, who in December 1831 transferred the instrument to the 
Athenaeum.88 However, what happened there is unknown. The instrument is not 
listed on the inventory of the Athenaeum’s scientific instruments, made up in 
1843, so this failing “Great Telescope” probably has been scrapped in Franeker 
without giving it any public attention.89 This scenario is the more likely because 

																																																								
86  J. Scheltema, ‘Levensschets van Jan van der Bildt’, in: idem, Geschied- en Letterkundig 

Mengelwerk, vol. 3:3 (Utrecht, 1823), pp. 225–247; See also J. van der Bilt, ‘Over den Frieschen 
teleskopenbouwer Jan Pytters van der Bildt (1709–1791)’, Hemel en dampkring 39 (1941), pp. 
122–136. 

87  Leeuwarder Courant, 10 May 1831. 
88  Jan Willem de Crane, Letter- en Geschiedkundige Verzameling van eenige Biographische 

Bijdragen en Berigten, (Leeuwarden, 1841), p. 111; W.B.S. Boeles, Frieslands Hoogeschool en 
het Rijks Athenaeum te Franeker, vol. 1 (Leeuwarden, 1889), p. 424. 

89  W.A. Enschedé, Catalogus der natuurkundige werktuigen, toestellen en overige voorwerpen, 
uitmakende de physische verzameling van ’s Rijks Athenaeum (Manuscript, Franeker, 1843). Mi-
crofiche 107, Technische Universiteit Delft. Enquiries as to the fate of the telescope, made in 
1939 by the astronomer J. van der Bilt (no relative), were in vain. See: Van der Bilt, ‘Over den 
Frieschen teleskopenbouwer’ (n. 86).  
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in the same period two other large telescope projects with a Frisian link dramati-
cally failed, and nobody in the country was eager to hear more bad news with 
regard to a Frisian-built telescope.90 
 

 
Fig. 15. Advertisement for the auction of the assets of the late Bauke Eisma van der Bildt 
on May 31, 1831, mentioning the “12 foot Newtonian Telescope” made in the late 1760s 

by Jan van der Bildt and adapted by Hemsterhuis in the early 1770s.  
(Leeuwarder Courant, 10 May 1831) 

 

Hemsterhuis’s further attempts to improve the telescope 
 
Hemsterhuis started his research into the development of the twin telescope with 
the ambition that this new design would bring new possibilities for astronomy. In 
later years Lalande remembered from his visit in 1774: “This is an instrument 
which Mr Hemsterhuis is very fond of, and that he has changed and even im-
proved; he believes that by looking with both eyes in two different telescopes, 
his eyes are spared, and that he better can judge distances, and that the combina-

																																																								
90  This concerned a decades-long project to construct two large telescopes by the Frisian citizens 

Arjen Roelofs (1754–1828) and Syds Johannes Rienks (1770–1845). See about this interesting 
first Dutch failure of ‘Big Science’, J. van der Bilt, De grote spiegelkijkers van Roelofs en Rienks 
(Leiden, 1951) and Zuidervaart, ‘Reflecting Popular Culture’ (n. 32). 
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tion has the sensation of a wider field of view”.91 Hemsterhuis had told Lalande 
that his fellow astronomers were hugely mistaken by not using this configura-
tion, of which he had designed different models.92 More information about these 
instruments can be obtained from the auction catalogue of Hemsterhuis’s library, 
compiled in 1791.93 It appears that at the time of his death Hemsterhuis pos-
sessed only two twin telescopes, described in the catalogue as follows:  
 

23. An extra nice Binoculus, consisting of two achromatic telescopes, to 
which belong three oculars, one for earthly and two for heavenly objects, 3½ 
foot long; lying in a case of Mahogany wood. With this comes a solid tripod 
with a copper frame to lay the telescopes in, which can be moved by screws 
in all directions. This base can be disassembled and can also be put into a 
case of Mahogany wood; Further a separate pedestal, all made by the famous 
P. Dollond, London. (Sold for 610 guilders). 

24. A ditto Binoculus, of two achromatic telescopes, to which belong two 
oculars, one for earthly and one for heavenly objects, 3 foot long; lying in a 
case of Mahogany wood. With this comes a solid tripod in a box made by P. 
Dollond, London, to which also belongs a heavy brass tripod. (Sold for 210 
guilders). 

 
So, probably Hemsterhuis already had disposed of some of his binoculars. In 
1782, for instance, the Dutch astronomer Dirk Klinkenberg – who frequently 
visited Hemsterhuis – mentioned observations of “the newly discovered planet” 
(Uranus), performed at Hemsterhuis’s small private observatory with a “Bi-
Oculus of 5 à 6 foot”, or almost twice the lengths of the binoculars offered in the 
auction.94 Anyway, besides these telescopes, the catalogue of Hemsterhuis’s 
instrument collection also lists some telescopic stands with parallel grooves, 
evidently to test the combination of two individual telescopes.  
 From the scarce details Hemsterhuis provides us in his letters about the de-
velopment of his Binoculus, one gets the impression that at first, he ordered from 
Dollond only two identical achromatic telescopes, which he himself combined 

																																																								
91  S. Dumont & J-C. Jérôme Lalande et ses amis de Berlin. Mission à Berlin. Lettres à Jean III 

Bernoulli. Extraits de lettres à Elert Bode [Lalandiana II] (Paris: Vrin, 2014), p. 140. 
92  J. Lalande, lemma ‘Binocles, ou télescope binoculaire’, in: Encyclopédie Méthodique. Mathéma-

tiques, vol. 1 (Paris 1784), p. 222: “J’ai vu à la Haye, chez M. Hemstruys, de binocles de diffe-
rentes espèces, qui réussisioient très bien”. idem, Astronomie. Troisieme edition (Paris: Veuve 
Desaint, 1792), vol. 2, p. 673: “j’ai vu à la Haye, en 1774, M. Hemstruys qui en avoit fait exécu-
ter un grand nombre, et qui assuroit qu’on avoit grand tort de ne pas suivre cette méthode”. See 
also: L’Esprit des journaux françois et étrangers 20:1 (1791), p. 15.  

93  Hemsterhuis’s optical instruments were auctioned together with his library. See: Bibliothecae 
Hemsterhusianae (n. 42).  

94  Klinkenberg to Hennert, 17 March 1782. See (n. 51). 
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together in Holland on a brass frame of his own design, probably with the assis-
tance of some other instrument maker. In his correspondence Hemsterhuis men-
tions twice an instrument maker in Leiden (“mon exellent artiste”, probably Jan 
Paauw), from whom he had ordered a stand for a telescope,95 or whom he had 
asked to make “grands changements” according to his own design to one of his 
achromatic telescopes.96 Hemsterhuis also mentions an almost blind but “excel-
lent” watchmaker in Warmond.97 In that same village Hemsterhuis’s old friend 
Hendrik Feyt also possessed many tools for the construction or adaptation of 
scientific instruments. So, during the experiments with these binoculars, proba-
bly some of the adaptations were made there. Even in February 1789, when 
Hemsterhuis went to Warmond for Feyt’s 90th birthday, he took one of his 
achromatic telescopes with him. In a letter to Diotima he wrote that this instru-
ment, which he had picked up only a day earlier from his Leiden instrument 
maker, still needed some changes that only he himself could perform.98 Never-
theless, it is also clear that when in July 1785 Hemsterhuis promised to order a 
“Grand Binocle”, similar to “the one I have”, for Duke Ernst II Ludwig von 
Sachsen-Gotha-Altenburg (1745–1804), this instrument would be completely 
made by Dollond in London.99  
 
 

A ‘Grand Binocle’ for the Duke of Gotha 
 
Hemsterhuis met the reigning Duke of Sachsen-Gotha-Altenburg in July 1785, 
during the Duke’s short sojourn in The Hague. The meeting was at Hemster-
huis’s own request, perhaps stimulated to this step by his friend Petrus Camper, 
who seems to have met the Duke shortly before.100 Hemsterhuis’s initiative was 
well met. The two men intensely discussed astronomy. These discussions appear 
to have had a huge impact, for the year 1785 is seen as the year in which the 
Duke’s profound interest in astronomy suddenly sparked off. In such a way that 
one of the ministers of Ernst II later characterized that moment as the start of the 

																																																								
95  Hemsterhuis to Diotima, 10 & 11 August 1786 (Van Sluis (n. 23), no. 7.64). 
96  Ibidem, 27 February 1789 (Van Sluis, no. 10.17).  
97  Ibidem, 24 January 1786 (Van Sluis, no. 7.7). 
98  Ibidem, 27 February 1789 (Van Sluis, no. 10.17).  
99  Ibidem, 18 July 1785 (Van Sluis, no. 6.57).  
100  Hemsterhuis to Johann Heinrich Merck, secretary of the Duke of Gotha, 14 July 1785. See also 

Camper to the same, 18 August 1785. Both letters printed in: Karl Wagner (ed.), Briefe an Johann 
Heinrich Merck von Goethe, Herder, Wieland und andern bedeutenden Zeitgenossen (Darmstadt 
1835), p. 455.  
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Duke’s “Astronomical Epoch”.101 And with which results! Returned home in 
Gotha, the Duke would set up his own astronomical observatory in one of the 
towers of his castle Friedenstein.102 Less than a year later Ernst II would engage 
the astronomer Franz Xaver von Zach (1754–1832) as court astronomer; a deci-
sion that would mark an important hey-day for astronomy, not only for Gotha, 
but for the whole of Europe. It would result in the founding of the famous See-
berg Observatory on a hill outside Gotha, furnished with state-of-the-art astro-
nomical equipment, all at the expense of Duke Ernst.103 In retrospect, it can be 
said that Hemsterhuis’s binocular was the first astronomical instrument to be 
purchased for the Friedenstein Observatory, which was the Duke’s Interims 
Sternwarte until the completion of the Seeberg observatory in 1791 (Fig. 16-a). 
 In July 1785 these future developments were still unknown. But it is telling 
that Hemsterhuis highly regretted the Duke’s departure from The Hague. “He is 
a good physicist and has a great routine in doing experiments and in handling 
instruments”, he wrote. The Duke “loves astronomy and knows apparently more 
than all the other princes together”.104 During his visit the Duke had showered 
Hemsterhuis almost daily with very flattering compliments.105 So, when in Au-
gust 1785 Hemsterhuis, during a visit to his dear friend Amalia de Gallitzin in 
the German health resort of Geismar, decided to make a trip to Leipzig, it was 
evident that Gotha would be high on the list of places to visit.106 In September 
1785, and again in October on their way back, he visited Duke Ernst II in Gotha. 
 Only few details of these encounters are known, but one of the witnesses 
wrote: “In Gotha and Weimar [HJZ: where Goethe was paid a visit] they are all 
delighted with Mr. Hemsterhuis. I sincerely hope that he gets the same good 
impression of those who pay homage to his superiority”.107 After his return to the 
Dutch Republic, one of his acquaintances remarked:  
 

																																																								
101  Peter Brosche, Der Astronom der Herzogin. Leben und Werk von Franz Xaver von Zach, 1754–

1832 (Leipzig, 2009), p. 55. Hans von Thümmel, Historische, statistische, gegraphische und to-
pographische Beyträge zur Kenntniß des Herzogthums Altenburg (Altenburg, 1811), p. 94.  

102  Gudrun Wolfschmidt, ‘Zach’s instruments and their characteristics’, in: Lajos G. Balazs et al 
(eds.), The European Scientist. Symposium on the era and work of Franz Xaver von Zach (1754– 
1832) (Frankfurt a.M., 2004), p. 84. 

103  Ibidem. 
104  Hemsterhuis to Diotima, 18 July 1785 (Van Sluis (n. 23), 6.57). 
105  Ibidem, 25 July 1785 (Van Sluis, 6.59).  
106  Hemsterhuis’s travel scheme is given in a letter by Hemsterhuis to Ploos van Amstel, 31 Decem-

ber 1785, printed in Algemeene vaderlandsche letteroefeningen (1791), pp. 479–488. 
107  Ulrike Leuschner et al. (eds.), Johann Heinrich Merck, Briefwechsel, 3 (Göttingen, 2007), p. 168. 
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Fig. 16. The Interims Sternwarte of Duke Ernst II Ludwig  
von Sachsen zu Gotha-Altenburg (1745–1804) 
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“Our friend Hemsterhuis returned here [in The Hague] bent under the weight 
of gratitude, and his heart full of admiration for the eminent merit, by the 
eminent people who make up our court of Saxe-Gotha! The most favourable 
welcome and the most considerate courtesies [experienced in Gotha] have 
left deep traces in his mind, and I can assure you that the two things that our 
friend most values in this world are Plato’s dialogues and the conversation of 
my lord the Duke of Saxe-Gotha”.108 

 
In a letter to Ploos van Amstel Hemsterhuis revealed that he discussed art and 
aesthetics with the Duke, but it may be regarded as equally certain that their 
discussions also touched on optics and astronomy. For it was only after Hem-
sterhuis’s two visits that the Duke really made work of the founding of an astro-
nomical observatory. One of his ministers reported in 1818: 
 

“[Towards the end of 1785] he therefore wrote to London to the Saxon envoy 
Count [Hans Moritz] Von Brühl and asked him to propose an astronomer 
who could offer him the helping hand in his astronomical pursuits. Count 
Brühl sent him then Mr. von Zach, who was already known in this field in 
London. This excellent scholar arrived the 22th of June 1786 in Gotha”.109 

 
Until Von Zach’s arrival, Hemsterhuis remained an important source of inspira-
tion for Duke Ernst, as is evident from a letter by Hemsterhuis, written in March 
1786:  
 

“Henzy, the envoy of the Duke of Saxe Gotha,110 came to me the whole eve-
ning to show me a letter from his master, in which he recalls our visit with 

																																																								
108  Letter of Rudolf Samuel Henzy (1732–1803), diplomatic representative of the Duke of Sachsen-

Gotha-Altenburg in the Dutch Republic. He was also governor and teacher of the pages of the 
Stadtholder. As draughtsman of portraits and Swiss landscapes, he was a pupil of Cornelis Ploos 
van Amstel. Henzy lived on the Voorhout in The Hague. His letter is quoted in: August Beck, 
Ernst der Zweite, Herzog zu Sachsen-Gotha und Altenburg als Pfleger und Beschützer der Wis-
senschaft und Kunst (Gotha, 1854), p. 75. See also p. 76: “Mr. Hemsterhuis is extremely affected 
by the grateful remembrance of your highness. Gratitude overflows him with joy when he re-
members the flattering reception he received at our court”. 

109  Hans von Thümmel, Historische, statistische, gegraphische und topographische Beyträge zur 
Kenntniß des Herzogthums Altenburg (Altenburg, 1811), pp. 80, 94–95: “Er schrieb daher nach 
London an den Chursächsischen Gesandten, Grafen Brühl, und bat denselben, ihm einen Astro-
nomen vorzuschlagen, der ihm bey seinen astronomischen Beschäftigungen hülfreiche Hand leis-
ten könne. Graf Brühl sandte ihm hierauf sogleich einen Herrn von Zach, der sich schon in die-
sem Fache in London bekannt gemacht hatte. Dieser ausgezeichnete Gelehrte kam den 22. Iunius 
1786 in Gotha an”.  

110  For Henzy, see (n. 108) and O. Schutte, Repertorium der buitenlandse vertegenwoordigers 
residerende in Nederland 1584–1810 (’s Gravenhage, 1983), p. 405. 
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pleasure, and reminds me to the commissions with which he had charged me. 
He certainly will be satisfied, because I cannot tell you how much I ignited 
the zeal with which this prince attaches himself to astronomy”.111 

 
The next month Hemsterhuis even considered returning to Gotha, to instruct the 
Duke in the handling of his binocular:  
  

“Do you write again to the Duchess of Gotha? Her husband honours me by 
frequently thinking of me, because his minister almost daily sends me his 
blessings and informs about news on the binocular that I let prepare for him. 
However, this will take several months at best. If my head is better at that 
time, I consider going to Gotha to instruct this prince-amateur on this ma-
chine, [which is easier] than making a sufficient description to explain all its 
singularities”.112 

 
But in August 1786, Hemsterhuis had to report a severe backlash. He had been 
informed from London about the “serious illness of the chief artisan in Eng-
land”.113 This would cause a major delay in the delivery of the large binocular 
telescope, which “disaster” he tried to communicate to the Duke “in an honest 
way”. Finally, in June 1787, the instrument arrived in The Hague, being dis-
patched by boat “via Texel”.114 When Hemsterhuis saw the magnificent instru-
ment, he cursed: “My God, I wish I could keep it for myself” (Fig. 17).115  
 

 

Fig. 17. The Dollond Binoculus with a small quadrant, designed by Frans 
Hemsterhuis for Duke Ernst II von Sachsen-Gotha-Altenburg  

(Deutsches Museum, München, DM 67747) 
 

																																																								
111  Hemsterhuis to Diotima, 3 March 1786 (Van Sluis (n. 23), no. 7.18).  
112  Ibidem, 21 April 1786 (Van Sluis, no. 7.32). 
113  Ibidem, 10 & 11 August 1786 (Van Sluis, no. 7.64).  
114  All ships sailing to Amsterdam had to wait for favourable tide on the roadstead of the Isle of 

Texel, in the north of the province of Holland.  
115  Hemsterhuis to Diotima, 26 June 1787. See also idem, 3 July 1787 (Van Sluis (n. 23), nos. 8.51 & 

8.53).   
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Fig. 17. The 3 feet Dollond Binoculus (objective diameter 67 mm),  

designed by Frans Hemsterhuis for Duke Ernst II  
(Deutsches Museum, München, DM 67747) 
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Initially Hemsterhuis indeed kept the instrument a few months, for it lasted until 
November 1787 before he dispatched the instrument to Gotha. It is unknown 
whether this delay was caused by Hemsterhuis’s testing of the instrument, or if 
was a result of the political turmoil of the fall of 1787, when a patriotic revolu-
tion in Holland was suppressed thanks to a military intervention of the King of 
Prussia, whose sister had married the Dutch Stadtholder, prince Willem V of 
Orange-Nassau. Anyway, the composition of a manual for the Duke kept Hem-
sterhuis busy until January 1788. In a letter to Diotima Hemsterhuis complained 
that it had required him “ten times more effort” than it deserved. “It is shameful 
that such [stupid] things can affect one’s tranquillity and relaxation”.116 
 However, with Hemsterhuis in The Hague and Von Zach in Gotha, the events 
had taken a new course. Now Von Zach was in command of the Duke’s astro-
nomical affairs, and his ideas with regard to telescopes were clearly very differ-
ent from those of Hemsterhuis. Whereas Hemsterhuis was motivated to improve 
the telescope’s performance because he was longing for the discovery of new 
celestial phenomena, Von Zach was above all committed to precise positional 
astronomy. Already a few days after his arrival in Gotha, Von Zach had deter-
mined the position of the town with an accuracy that had not seen before.117 He 
quickly convinced the Duke that an observatory only could become important 
when it was furbished with state of the art scientific instruments. So, on 5 July 
1786, a fortnight after Von Zach’s arrival, Duke Ernst left for London to go 
shopping for scientific instruments. In London, the Duke was advised by the 
Italian astronomer Barnaba Oriani (who just happened to be there), together with 
his correspondent, the diplomat-astronomer count Von Brühl.118 They visited 
several workshops and observatories, with the result that the Duke returned 
home with several important astronomical instruments in his luggage, with more 
to be delivered after completion.119 One of the instruments for instance was a 
seven-foot reflecting telescope by William Herschel. Many other instruments 
were ordered from the workshop of Jesse Ramsden, the delivery of which would 
however experience even a much larger delay than was the case with Hemster-
huis’s binocular.120  
 Nothing is known about the fate of the Dollond ‘Binoculus’ after its arrival in 
Gotha. As far as can be established Von Zach – nor anyone else – never used the 
instrument, which of course was not intended for positional astronomy with its 

																																																								
116  Ibidem, 4 January 1788 (Van Sluis, no. 9.2). 
117  Brosche, Der Astronom der Herzogin (n. 101), p. 58. 
118  Tagliaferri & Tucci, Un viaggio in Europa nel 1786. Diario di Barnaba Oriani, astronomo 

Milanese (Firenze, 1994), pp. 116, 126. 
119  Wolfschmidt, ‘Zach’s instruments’ (n. 102), pp. 84–87. 
120  Anita McConnell, Jesse Ramsden (1735–1800). London’s leading Instrument Maker (Aldershot, 

2007), pp. 124–130. 



The long forgotten relation between an English binocular and a Dutch philosopher 163
 

emphasis on accurate measurements of celestial coordinates with quadrants and 
sextants. Von Zach never mentions the Binoculus in one of his many publica-
tions from Gotha, in which he otherwise discusses a variety of other astronomi-
cal instruments. 
 After March 1788, when Hemsterhuis received “an infinitely polite letter” 
from Duke Ernst, he, too, never mentioned the Duke of Gotha anymore in his 
correspondence.121 Although Hemsterhuis’s last remark to Diotima was that “as 
astronomer and Christian”, the Duke was as “his brother”, the mutual fraterniza-
tion was over.122 Seen in that light, it is a miracle that the Binoculus survived in a 
corner of the Seeberg Observatory.123 After the closure of the Gotha Observatory 
in 1934, most scientific instruments were donated to the Deutsches Museum in 
Munich. And indeed, the Dollond binocular ordered by Hemsterhuis for the 
Duke of Gotha is still there, today registered as DM 67747.124  
 
 

Hemsterhuis as the host of many scholars 
 
In his extensive correspondence Hemsterhuis speaks only occasionally about his 
Binoculus, and the moments when he refers to astronomical observations with 
this instrument are even rarer. Nevertheless it seems certain that he pointed the 
instrument to the Moon, the planet Saturn and the Pleiades.125 He was also eager 
to demonstrate his new invention to others. Among the persons to whom he 
showed his binocular telescopes were, besides the French astronomer Lalande in 
1774, the Italian priest-astronomer Giò Francesco Fromond (1771);126 the Dutch 
astronomer Dirk Klinkenberg (1775);127 the Utrecht professor of mathematics 
and astronomy Johann Friedrich Hennert (1775);128 the German professor of 

																																																								
121  Hemsterhuis to Diotima, 7 March 1788 (Van Sluis (n. 23), no. 9.19).  
122  Ibidem, 18 March 1788 (Van Sluis, no. 9.22).  
123  The instrument is listed on the inventory of the Seeberg Observatory, dated 1825. See: Wolf-

schmidt, ‘Zach’s instruments’ (n. 102), p. 90, n. 22.  
124  Unfortunately, due to the long closure of the repository of the Deutsches Museum, it was not 

possible to examine this telescope.  
125  Dirk Klinkenberg to Johann Friedrich Hennert, 17 March 1782 (n. 51). See also some scheduled 

observations for 1785 in Hemsterhuis to Diotima, 16 November 1784 (Van Sluis, no. 5.89). 
126  Hemsterhuis refers to ‘Mr. Fourmont de Milan’, who is identified by Claudia Melica as the Italian 

physicist Giovanni Francesco Fromond (1739–1786). Hemsterhuis referred to this visit in 1783, 
as being “7 or 8 years ago”, but Fromond actually was in the Netherlands in 1771. See Melica, 
‘Frans Hemsterhuis’s Optics and his Relationship with Italian Scientists’, in: Fresco et al, Hem-
sterhuis (n. 19) and the lemma ‘Fromond, Giovanni Francesco’ by Calogero Farinella in: Dizion-
ario Biografico degli Italiani 50 (1998), pp. 600–602. 

127  Hennert to Klinkenberg, 13 March 1775; Klinkenberg to Hennert, 21 March 1775. See (n. 51). 
128  Ibidem. 
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mathematics Johann Campill (1779);129 the Russian ambassador in the Nether-
lands, Dmitri Alexeievich, Prince de Gallitzin (1783) – who introduced the 
young English astronomer John Goodricke to him (1783);130 the astronomical 
Maecenas Ernst II Ludwig von Sachsen-Gotha-Altenburg (1785),131 the Italian 
astronomer Barnaba Oriani (1786),132 and finally the Italian physicist Marsilio 
Landriani (1788).133 
 But there must have been many more people who have seen and admired 
Hemsterhuis’s large Binoculus, of whom we have no record. For instance, Hem-
sterhuis’s friend Cornelis Ploos van Amstel (1726–1798), an Amsterdam timber 
merchant, property agent, art collector, publisher of prints and successful artist. 
Although their mutual correspondence is lost (at the end of his life Hemsterhuis 
destroyed at least 3,500 letters), there is abundant evidence that Ploos and Hem-
sterhuis were very close.134 It was also Ploos van Amstel, who in 1772 nomi-
nated Hemsterhuis as member of the Hollandsche Maatschappij der Weten-
schappen, the first official scientific society in the Dutch Republic.135 Ploos 
shared Hemsterhuis’s interest in optics, as is evident from his cabinet of experi-
mental philosophy, filled mostly with optical instruments, including a ‘binocu-
lar’. At first sight it is impossible to tell whether or not this telescope was de-
signed by Hemsterhuis. The description in the auction catalogue of Ploos van 
Amstel’s cabinet reveals only that the tubes of this instrument could be adjusted 
with screws.136 But the fact that the instrument yielded at the auction only 25 
guilders and that the next item in the catalogue was described as “a 5 foot Dol-
lond achromatic telescope” seems to indicate that Ploos’ binocular telescope was 
unsigned and non-achromatic, so most probably it concerned an older model.137  

																																																								
129  Hemsterhuis to Diotima, 28–30 September 1779 (Van Sluis (n. 23), no. 2.48). Johann Campill 

(1744-1810) was lector of mathematics in the Cistercian abbey Marienfeld.  
130  Prince Gallitzin to Hemsterhuis, 9 June 1783 (Van Sluis, no. II.137). 
131  Hemsterhuis to Diotima, 18 July 1785 (Van Sluis, no. 6.57). 
132  Tagliaferri & Tucci, Un viaggio in Europa (n. 118), p. 287.  
133  Hemsterhuis to Diotima, 10–11 November 1788 (Van Sluis (n. 23), no. 9.60). 
134  Brummel, Hemsterhuis (n. 19), 75–76.  
135  G. Ploos van Amstel, Portret van een koopman en uitvinder. Cornelis Ploos van Amstel (Assen, 

1980), p. 144. 
136  The auction catalogue of Ploos van Amstel’s cabinet reads at number 91: “Een binonclus, of 

samenstel van twee volmaakt gelyk en evenwydige verrekykers, door schroeven juist op de wydte 
van de oogen des waarnemers gebragt, om met beide oogen te gelyk te kunnen zien”. Catalogus 
der teekeningen, prenten, schilderyen, miniatuuren […] mathematische, optische en physische 
werktuigen van wijlen de heer Cornelis Ploos van Amstel Jac. Cornsz. (Amsterdam 1800). 

137  Binocular telescopes of the older ‘Cherubin’ or ‘Zahn’ models were very rare in the 18th century 
Dutch Republic. In my survey of auction catalogues containing scientific instruments, I only 
came across two examples: (1) A ‘binoculus’ of 6 feet on a tripod, made by the Italian optician 
Pietro Patroni, was auctioned in Alkmaar (Oprechte Haerlemse Courant, 2 April 1768), and (2) a 
‘Cherubin’ model of a binocular telescope was present in the cabinet of the Fundatie van Rens-
woude in The Hague. See: Jacob Florijn & Johannes Hermannus Kocks (1802). Naamlyst en 
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 This was different in the case of the Amsterdam merchant and lawyer Ernes-
tus Ebeling (1738–1796), an acquaintance of Ploos van Amstel.138 Already in 
1777, in Ebeling’s impressive cabinet of experimental philosophy, a Dollond 
‘Binoculus’ was present, which instrument he undoubtedly had obtained through 
Hemsterhuis.139 In the catalogue of the Ebeling auction (composed in 1789, but 
auctioned in 1791) its description reads:  
 

“A binoculus, or assembly of two perfectly equal and parallel telescopes, 
which are placed on a special foot belonging to it, with screws that can adjust 
them to the correct width of the eyes of the observer; enabling to look with 
both eyes; in a beautiful case of mahogany, made by the same [= Dollond]. 
An excellent piece, equally for its execution, as for its nice and ingenious 
construction”.140 

 
 

Other achromatic binocular telescopes in the 1780s 
 
1. Venice: Lorenzo Selva 
 
By the late 1780s, Hemsterhuis was no longer the only scholar who tried to con-
struct achromatic twin telescopes. In 1787 the Venezian optician Lorenzo Selva 
published his Sei Dialoghi Ottici Teorico-Pratici (‘Six Discourses about Theory 
and Practice in Optics’) in which he proudly announced binocular achromatic 
telescopes with a hinged bridge (Fig. 18).  
 

																																																																																																																													
korte beschryving van alle de Wis- en Natuurkundige Werktuigen, behorende aan de Stichting van 
wylen de hoog edele welgeboorene vrouwe Vryvrouwe van Renswoude, in het Haagsche Burger-
weeshuis (’s Gravenhage, 1802), p. 55, no. 77. 

138  Ploos van Amstel, Portret van een koopman en uitvinder (n. 135), p. 148.  
139  See about Ernestus Ebeling (who in 1778 became a member of the Hollandsche Maatschappij der 

Wetenschappen): Richard Harmanni, Jurriaan Andriessen (1742–1819) ‘behangselschilder’ 
(Ph.D. dissertation Leiden, 2006), pp. 323–324.  

140  “Een binoculus, of zamenstel van twee volmaakt gelijke en evenwijdige verrekijkers, welke op 
een bijzonderen hier toe behorenden voet gelegd worden, en de schroeven juist op de wijdte van 
de oogen van den waarneemer gebragt, om met beide oogen gelijk te kijken; in een fraaij kistje 
van mahognie door denzelve [= Dollond]. Uitmuntend stuk, zoo wegens deszelve uitwerking, als 
schoone en vernuftige zamenstelling”. See: Naamlijst […] van Wis- en Natuurkundige 
Werktuigen, bijeen verzameld door Mr. E. Ebeling (Amsterdam, 1789), no. 391 (copy in 
Rijksmuseum Boerhaave, Leiden). The instrument is also mentioned in Kurt Møller Pedersen & 
Peter de Clercq, An Observer of Observatories: The Journal of Thomas Bugge’s Tour of Ger-
many, Holland and England in 1777 (Aarhus, 2010), p. 44. 
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Fig. 18. Lorenzo Selva’s binocular achromatic spyglass.  
Figure VIII from plate 1 in his Sei Dialoghi Ottici Teorico-Pratici (Venice 1787). 

 
However, Selva’s “binoculi” concerned only the combination of two small 
achromatic spyglasses for use in the theatre. In his book Selva acknowledges that 
“this priceless invention is due to the famous Mr. Zahn”.141 Although Selva may 
be credited as being the first to construct this combination with achromatic 
lenses, his binocular can in no way be compared with Hemsterhuis’s design. But 
at first sight another instrument in Selva’s book seems to be a larger binocular 
telescope (Fig. 19). This instrument indeed has two parallel telescopes in brass 
tubes; however, a more closely view reveals that the telescopes are placed in 
opposite directions. So, in fact it is not a binocular telescope, but a level with two 
telescopic sights, made after a design of the Padovian scholar Giovanni Poleni. 
 Nevertheless, it is interesting that one of the persons credited by Selva in his 
Sei Dialoghi Ottici Teorico-Pratici concerns “Sig. Canonico Fromond”, the very 
priest who in the year 1771 stayed with Hemsterhuis for a few months, being 
involved in a study of several optical questions.142 In 1783 Hemsterhuis recalled 
the following from that visit: 

																																																								
141  Lorenzo Selva, Sei Dialoghi Ottici Teorico-Pratici (Venice, 1787), p. 56. For Selva, see: Alberto 

Lualdi, ‘Venetian Makers of Optical Instruments of the 18th–19th Centuries. Part 2 The Selva 
Family’, Bulletin of the Scientific Instrument Society No. 77 (2003), pp. 10–13; idem, A. Lualdi, 
‘La famiglia Selva, ottici del ’700 veneziano’, Nuncius-Annali di Storia della Scienza, 16-2 
(2001), pp. 531–546. 

142  Selva, Sei Dialoghi Ottici Teorico-Pratici (n. 141), p. 123 & 149. 
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Fig. 19. Lorenzo Selva’s two-telescope level, after a design of Giovanni Poleni. The 
telescopes are aimed in opposite directions. Figure IX from plate 2 in his Sei Dialoghi 

Ottici Teorico-Pratici (Venice, 1787) and the actual instrument in the collection  
of the University of Padua. 

 
“It is 7 or 8 years ago that Mr. Fourmont of Milan, currently residing at Bo-
logna where he is canon, devoted all his essence and property to the study of 
dioptrics. He worked quite successfully and became a very distinguished 
mathematician. He travelled to the Netherlands, the first country of all micro-
scopes and telescopes, from where Galileo had derived his skills, and which 
always brought forth more fruitful and greater Opticians than any other coun-
try. He stayed here for three months on his way to England, where he exam-
ined all glassworks. He made countless experiments and finally presented his 
findings to Royal Society of London, but his glass did not appear to be what 
it should be, and was not approved by the fellows. He returned [HJZ: to Hol-
land in 1773] with a huge piece [of flint glass], beautiful in appearance, with 
which he promised to do only wonders”.143 

 
Hemsterhuis further revealed that Fromond’s lack of astronomical knowledge 
had surprised him:  
 

“He was night and day with me. The first night, I took him upstairs to show 
him the planets with my beautiful machines. He was stunned, but I was no 
less surprised, noting that he did not know the hundredth part of astronomy 
that Mimi or Mitri [HJZ: Diotima’s children] know, that is exactly nothing. 

																																																								
143  Hemsterhuis to Diotima, 22 July 1783 (Van Sluis (n. 23), no. 4.55). 
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[...] It is to him that I gave all the drawings I had made during my anatomy of 
the head of insects, to come to the knowledge of their way of perceiving. He 
had a passionate desire to continue my work. If he did, I do not know, be-
cause already for three years I have heard nothing from him”.144 

 
Since his visit to Hemsterhuis, Fromond had become professor in optics and 
custodian of the physics cabinet at the University of Brera, near Milan, founded 
in 1776 by Maria Theresa of Austria.145 Fromond indeed had kept his interest in 
optics, but his focus had shifted towards the optical properties of glass and crys-
tals. Interestingly, Fromond was very close to another scholar of dioptrics, the 
Croat Ruđer Josip Bošković (in Italian ‘Boscovich’, 1711–1787), at the time 
director of the astronomical observatory in Brera. Boscovich even had dedicated 
his book on the telescope, Memorie Sulli Cannocchiali Diottrici (1771), to Fro-
mond. Both scholars were in close contact with Lorenzo Selva, and this circum-
stance, added to the fact that in 1788 the Italian physicist Marsilio Landriani told 
Hemsterhuis that “he had heard a lot in Italy about his twin telescope from the 
late Mr. Fromond”,146 is an indication that Selva probably must have known 
about Hemsterhuis’s binoculus. 
 
 
2. Paris: Le Gentil and Gaudibert 
 
After his return to Paris in the fall of 1774, Lalande made no secret about what 
he had witnessed in Hemsterhuis’s private observatory in The Hague. For in-
stance, in 1784, in the Encyclopédie Méthodique, Lalande wrote that the binocles 
he had seen at “Mr. Hemstruys” in The Hague performed very well.147 At first 
sight it seems that this information has stimulated one of his colleagues, the 
astronomer Guillaume le Gentil de la Galaisière (1725–1792) – famous for his 
observations in India of the Venus transits of 1761 and 1769 – to perform his 
own experiments. But from Le Gentil’s ‘Mémoire sur les lunettes nommées 
binocles’, published in 1787, it is evident that the twin telescope that Le Gentil 
proposed, resembled in no way the binoculars designed by Hemsterhuis.148 Le 
Gentil commissioned two square tubes, twelve feet long, each made from very 

																																																								
144  Ibidem.  
145  Pietro Broglia & Elio Antonello, ‘Aspetti dell’ottica in Italia nei secoli XVIII e XIX attraverso il 

contributo dell’Osservatorio Astronomico di Brera’, Atti Della Fondazione Giorgio Ronchi Anno 
LX N.5 (Firenze, 2005), pp. 811–841. 

146  Hemsterhuis to Diotima, 10–11 November 1788 (Van Sluis (n. 23), no. 9.60).  
147  D’Alembert, Bossut, De La Lande & De Condorcet (eds), Encyclopédie Méthodique. Mathéma-

tiques, vol. 1 (Paris, 1784), p. 222 (Lemma ‘Binocle’).  
148  Le Gentil, ‘Mémoire sur les lunettes nommées binocles’, Observations et mémoires sur la phy-

sique, sur l’histoire naturelle, et sur les arts, 31 (July 1787), pp. 3–10. 
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light wood, and coupled them through three collars, also of wood, one at each of 
two ends, and the third in the middle. The instrument was made by one of his 
acquaintances, R.P. Gaudibert, ‘Sous-Prieur’ of the Jacobins in the Rue Saint-
Dominique. This man, who was described as a clever optician (“habile optician”) 
produced lenses in such a way that “no one since Campani had made lenses of 
such quality”.149 Gaudibert then enshrined these lenses in copper pipes, which he 
turned and crimped himself. Le Gentil was very pleased with the result, which 
according to him was executed “equally good as when it was done in England”. 
So, from this description, and from the fact that Le Gentil’s binocular was not 
achromatic, it is evident that in this case a link with Hemsterhuis’s activities 
cannot be made.150 Still, Gaudibert, who had worked for Boscovich during his 
years in Paris (from 1773 until 1783), suggested to construct another ‘binocle’ 
with achromatic lenses. He had learnt the craft of calculating the curvatures of 
the required flint and crown lenses from Boscovich, who, too, was very enthusi-
astic about Gaudibert’s grinding skills.151 But to Le Gentil’s regret, Gaudibert’s 
sudden death at the age of 40 had prevented the execution of this intention.152  
 
 
3. Amsterdam: Jan and Harmanus van Deijl 
 
Although no documentation for this connection has survived, it is only feasible 
to suppose a link between Hemsterhuis’s researches and the only binocular tele-
scope made by the Amsterdam workshop of Jan and Harmanus van Deijl. Today 
this instrument is preserved in Teyler’s Museum, Haarlem. The documented 
mutual relationship between Hemsterhuis and the Van Deijl workshop is too 
abundant to deny such an influence, this in spite of the fact that the Van Deijls 
have signed the telescope not only as maker, but also as inventor (Fig. 20).  
 Initially, the director of Teyler’s physics cabinet, Martinus van Marum, in-
tended to buy the Dollond binocular from the Ebeling collection, mentioned 
earlier, which was to come up for sale in June 1791. The Directors of the Teyler 
Foundation allowed him to bid up to 420 guilders for this achromatic twin tele-
scope.153 But this purchase failed. 

																																																								
149  Ibidem, 8. See also: Lemma ‘Binocle’, in: Dictionnaire de Physique, vol. 1 (Paris, 1793), p. 191. 
150  In his ‘Mémoire’ (n. 148) Le Gentil explains that the Heliometer invented by Pierre Bouguer had 

stimulated him to construct his twin telescope. 
151  R.G. Boscovich, Opera pertinentia ad opticam, et astronomiam maxima ex parte nova, vol. 1 

(Venice, 1785), p. 415-416.  
152  Le Gentil, ‘Mémoire’ (n. 148), p. 9. 
153  Minutes of the Directors of Teyler’s Foundation, 25 March 1791. See Gerard l’E Turner, ‘Van 

Marum’s scientific instruments in Teyler’s Museum’, in: Martinus van Marum. Life and Work, 
vol. 4 (Leiden, 1973), no. 265. Turner says that Van den Ende claimed to have assisted Van Deijl 
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Fig. 20. Twin telescope, signed on the inter-ocular adjusting bar: Jan van Deijl en Zoon 
Invr Fecit Amsterdam A° 1789. Height to pivot 46 cm, length of binocular tubes 1.01 cm, 

width of inter-ocular adjusting bar 11.5 cm; magnification 56 diameters.  
(Teylers Museum, Haarlem) 

 
However, the Directors’ minutes for 26 October 1792 reveal that another oppor-
tunity was offered to obtain such a very rare instrument. A certain ‘Van den 
Ende’ offered the Van Deijl instrument for the sum of 525 guilders, the same 
price as Van den Ende had paid to Van Deijl. Van Marum was allowed to buy 
the binocular. He was very eager to obtain this twin telescope, since Van Deijl 
had told him that another would not be made, because flint glass of sufficient 
size and homogeneity was lacking.154 

																																																																																																																													
in its construction, but Teyler’s minutes give no proof for that assertion. Courtesy of Ilja 
Nieuwland, who provided me with photos of the relevant passage of these minutes. 

154  Payment of 557 guilders and 15 stuivers was made in 1792. Turner, ‘Van Marum’s scientific 
instruments’ (n. 153), p. 295. 
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This was the main reason why the Van Deijl workshop mostly made small 
achromatic pocket telescopes (and later also microscopes), which required only 
small pieces of flint glass.155 However, in the spring of 1783 Jan van Deijl had 
been lucky. He then received all the “tools and equipment” of the late Amster-
dam merchant Jacobus van de Wall (1700–1782), the man who in the mid-1740s 
had constructed Holland’s largest reflecting telescope.156 Among these assets 
was a large piece of good flint glass “completely free of veins and striæ”, which 
Van de Wall had shown to the Danish astronomer Thomas Bugge during his visit 
in 1777.157 So, who knows? It could well be that the Van Deijl binocular is made 
from this very piece of glass. 
 Until now, the ‘Van den Ende’ who offered the binocular has been identified 
as Adriaan van den Ende (1768–1846), a young scholar, was appointed ‘Lector 
in Experimental Physics’ at Teyler’s Foundation in 1803. This Van den Ende 
was born in Delft, lived between 1785 and 1787 in Haastrecht (a village near the 
city of Gouda), then studied theology, first at Leiden University until 1789, 
which education he continued at Utrecht University until 1792. Van den Ende 
then started his first job as a protestant minister in Roosendaal, near Arnhem, 
where in the same year he became one of the founders of the physics and literary 
society Prodesse Conamur.158 Eventually, in 1800, he settled in Haarlem, where 
over the years he became one of the major reformers of the educational system 
of the Netherlands.159 So, although the scientific interest of this Van den Ende 
seens to fit, the question remains: why should in the mid-1780s a student in the-
ology at Leiden University, born from rather humble middle class parents, have 
commissioned such an expensive binocular telescope?  
 It therefore makes far more sense to identify this commissioner with another 
Van den Ende. It is my educated guess that the expensive Van Deijl binocular 
was commissioned by Gerrit Abraham van den Ende (1726–1788). He was a rich 
merchant, living on the Keizersgracht in Amsterdam, who together with Jan van 
Deijl was a member of the physics department of the Amsterdam scholarly soci-
ety Felix Meritis.160 In 1771 both Van Deijl and this Van den Ende were among 

																																																								
155  H. van Deijl, ‘Kort berigt der trapsgewijze verbeteringen aan achromatische verrekijkers en het 

stam-microscoop door Jan en Harmanus van Deijl te Amsterdam’, Natuurkundige verhandelingen 
der Koninklijke Maatschappij der Wetenschappen te Haarlem 3:2 (1807) pp. 133–152, esp. 135. 

156  H.J. Zuidervaart, ‘“Zo’n mooie machine, waarvan de kwaliteit door alle astronomen wordt 
erkend”. Een biografie van een vrijwel niet gebruikte telescoop’, Gewina 26 (2003) 148–165, esp. 
159.  

157  Møller Pedersen & De Clercq, The Journal of Thomas Bugge (n. 140), p. 34.  
158  J. Clarisse en J. Teissedre l’Ange, Berigt aangaande Adriaan van den Ende (Deventer, 1846). 
159  Willem Frijhoff, ‘Onderwijshervorming in de Franse Tijd: Van den Endes plannen voor de 

middelbare school (1811–1813)’, Historisch Tijdschrift Holland 37:3 (2005), pp. 188–204. 
160  Algemeene naamlyst der heeren leden van de Maatschappy, onder de zinspreuk: Felix Meritis 

(Amsterdam, 1823), p. 20; J.C. Breen, ‘Geschiedenis van het huis “In ’t Derde Vredejaer”, 
Keizersgracht 604’, Jaarboek Amstelodamum 17 (1919), pp. 73–80; Zuidervaart, Konstgenoten 
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the subscribers to the Dutch edition of Lalande’s Astronomie, so an interest in 
telescopes of Gerrit Abraham van den Ende would make sense. The fact that 
Gerrit Abraham Van den Ende died at the end of 1788, shortly before the Van 
Deijl telescope was finished, also explains why his son and heir Joan van den 
Ende, who had a country-estate in Hillegom near Haarlem, was willing to part in 
1792 from this brand new, unique and costly instrument.161 
 
 

The fate of Hemsterhuis’s binocular telescopes  
after his death 
 
Frans Hemsterhuis died in July 1790 at the age of 68. The German scholar Georg 
Forster noted in his travel diary that he found this “Dutch Plato” dying, only a 
few weeks after his old comrade Petrus Camper had perished too.162 Hemster-
huis’s library and his optical equipment were auctioned a year later. The cata-
logue reveals that Hemsterhuis possessed only one small reflecting telescope (of 
12 inch focal length), not made by Van der Bildt, but constructed by the English 
instrument-maker George Sterrop († 1755). Further he owned at least 10 achro-
matic telescopes: five made by Dollond (including two binocular telescopes), 
four made by Van Deijl, and one made by the English instrument workshop of 
Gilbert & Company. He also had a collection of lenses and non-achromatic tele-
scopes made by older optical instrument makers, such as the Italian opticians 
Giuseppe Campani (1635–1715) and Pietro Patroni (1676–1744), as well as the 
Dutch lens grinders Nicolaas Hartsoeker (1656–1727), Arnold Marcel (1672–
1748) and Adam Silo (1674–1760). Among the other optical instruments was a 
small unsigned screw-barrel microscope according to the model made in the 
early eighteenth century by James Wilson,163 and a “Chambre Obscuur” by “W. 
Storen in London”. This instrument was in fact ‘Storer’s Royal Delineator’, a 
complex portable device with two lenses, intended to make drawings of persons 
and objects, made by the curious and self-proclaimed “Professor of Optics to his 
Majesty the King of England”, William Storer († 1789). It’s design was patented 
in England in 1778, and a copy of this instrument was also in the hands of the 

																																																																																																																													
(n. 45), p. 629; H.J. Zuidervaart & R.H. van Gent, Between Rhetoric and Reality Instrumental 
Practices at the Astronomical Observatory of the Amsterdam Society ‘Felix Meritis’, 1786–1889, 
(Hilversum, 2013), p. 52. 

161  Ruud Lindeman, Yvonne Scherf & Rudolf Dekker, Reisverslagen van Noord-Nederlanders van 
de zestiende tot begin negentiende eeuw (Rotterdam, 1994), p. 150. 

162  Georg Forster, Ansichten vom Niederrhein, von Brabant, Flandern, Holland, England und Frank-
reich im April, Mai und Junius 1790, vol. 2 (Berlin, 1791), p. 403. 

163  A similar design was already published by Hartsoeker in 1694. 
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Prince de Gallitzin and the Dutch Stadtholder.164 On the auction the camera was 
sold for 46 guilders to Leiden University.165 Today, Hemsterhuis’s delineator is 
preserved in the collection of Rijksmuseum Boerhaave in Leiden (Fig. 21).166  

 

Fig. 21. Storer’s Royal Delineator from Hemsterhuis’s collection, purchased in 1791 for 
Leiden University for 46 guilders. Mahogany box, covered with green cloth. A lens is 
fitted in a rectangular (9 x 11.5 x 3 cm) slide in a three draw sliding-box interior which 

can extend with a rack-and pinion for focusing to a maximum width of 94 cm. The image 
thus produced in the box is reflected by an inclined mirror through a horizontal biconvex 

lens (Ø 14.5) on a ground glass screen, which is missing in this specimen. To make a 
drawing one has to place tracing paper on this screen. (Rijksmuseum Boerhaave, Leiden) 

 
Finally Hemsterhuis’s catalogue lists some other odd equipment, such as a set of 
unspecified mathematical instruments, various loose lenses, tubes and telescope 
stands, among one with two grooves, testifying of Hemsterhuis’s earlier experi-
ments with binocular vision. This evidently was not everything Hemsterhuis 
once owned. A letter written shortly after his death already mentioned that “it 
was commonly known for long, that all which was nice and pretentious was 
given away to various people, the most principal things especially to a particular 

																																																								
164  Peter de Clercq, ‘William Storer, an inventive and enterprising optician in late 18th-century 

London’, Bulletin of the Scientific Instrument Society 98 (2008), pp. 28–40, esp. p. 37 and foot-
note 14. 

165  Van Sluis, Bibliotheca Hemsterhusiana (n. 42), p. 180; Peter de Clercq, ‘In de schaduw van ’s 
Gravesande. Het Leids fysisch kabinet in de tweede helft van de 18e eeuw’, Tijdschrift voor 
Geschiedenis der Geneeskunde, Natuurwetenschappen, wiskunde en techniek 10:4 (1987), pp. 
149–173, esp. p. 160. 

166  Rijksmuseum Boerhaave, no. V22452. See: Peter de Clercq, The Leiden Cabinet of Physics. A 
descriptive catalogue (Leiden, 1997), p. 112 (no. 142).  
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scholarly lady”.167 Missing, for instance, was the impressive piece of birefringent 
Icelandic crystal Hemsterhuis had shown in 1786 to the Italian astronomer Ori-
ani,168 or his compound microscope, mentioned in one of his letters.169 
 Of course, it is also possible that some instruments were kept by Hemster-
huis’s only heir, his friend and former colleague in The Hague, François van der 
Hoop (1727–1793), treasurer-general of the Dutch Republic. However, in the 
auction catalogue of the Van der Hoop collection of scientific instruments, sold 
in 1794, only one optical object can be identified that might have come from 
Hemsterhuis. The catalogue mentions “a very good microscope with four magni-
fying glasses, one of which has a silver mirror for opaque objects, and an ivory 
hand glass; together with thirty bottles with ground stops, containing salts with 
solutions of silver, tin and lead; 24 double plates with very fine cut slices of 
wood and 52 wooden slides with glasses with ground edges and several double 
slides with translucent objects, all made and conditioned by a Liefhebber (an 
enthousiast)”.170 But of course, it is impossible to tell with certainty whether this 
‘enthousiast’ was indeed Hemsterhuis. 
 In the Hemsterhuis’s auction of 1791 the largest Binoculus was sold for the – 
then very considerable – sum of 610 guilders.171 The buyer of this instrument is 
not recorded, but it seems that the instrument was bought for the cabinet of ex-
perimental philosophy of the Dutch Stadtholder Willem V of Orange-Nassau. 
Four years later, after the occupation of the country by French troops, this 
princely cabinet was confiscated and was transported to Paris as part of the 
French ‘scientific conquest’. In the inventory of the seized objects, which is still 
preserved in the Archives Nationales in Paris, it can be read: “no. 23. Binocular 
Telescope, with its quadrant and foot, all made very nicely from brass, contained 
in a mahogany box”.172 This description could very well match the large Binocu-

																																																								
167  Frans Pardicque to Pieter van Damme, 25 May 1791, published in: Van Sluis, Bibliotheca Hem-

sterhusiana (n. 42), p. 198.  
168  Tagliaferri & Tucci, Un viaggio in Europa (n. 118), p. 98.  
169  Hemsterhuis to Diotima, 14 August 1779 (Van Sluis (n. 23), no. 2.27).  
170  Catalogue d’une magnifique collection de livres […] delaissée par feu Mr. François van der 

Hoop (La Haye 1794), pp. 75–79: ‘physische, mathematische en andere instrumenten’, esp. no. 
145: “Een Kistje met een laadje, waar in een zeer goed Microscoop met vier vergrootglazen, 
waarvan een met een Zilvere Spiegel voor ondoorschynende Voorwerpen, en een Handloupje in 
yvoor; voorts dertig Fleschen met gesleepen stoppen met zouten Solutien van Zilver, Tin en 
Lood; 24 dubbelde Plaatjes met zeer fyn gesneeden Houte; 52 Houte-Schuifjes met gesleepen 
Glaasjes met randen; en nog eenige dubbelde Glaasjes met doorschynende Voorwerpen, alles 
volgens Notitie zeer proper en net geconditioneerd door een Liefhebber”. 

171  Van Sluis, Bibliotheca Hemsterhusiana (n. 42), p. 180. 
172  This inventory of the scientific instruments sent from The Hague to Paris was made up 11 May 

1795. Peter de Clercq, ‘Science at court: the eighteenth-century cabinet of scientific instruments 
and models of the Dutch stadholders’, Annals of Science 45:2 (1988), pp. 113–152, esp. p. 146: 
“23. Telescope à double lunette avec son quart de cercle et son pied, le tout en cuivre d’un travail 
fini et renferme dans une boite de bois d’acajou”. 
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lus from Hemsterhuis. Unfortunately, the fate of all these instruments is un-
known. None of the confiscated instruments ever surfaced, so it seems they were 
eventually demolished.  
 Hemsterhuis’s other Dollond binocular was sold in auction for 210 guilders, 
almost a third of the amount paid for the – probably more elaborate – first one. 
This telescope, with brass tubes and a length of approximately 3 foot, surfaced 
again in July 1806 in the auction of Frederik George Alsche (1768–1805), 
‘hoofdschout’ (head sheriff) of The Hague and one of the founders of the physics 
society Diligentia in The Hague.173 This same instrument is mentioned again in 
February 1808 in the auction of Jean Maritz (1736–1807), the late owner of the 
cannon foundry in The Hague and during his life one of the active members of 
Diligentia.174 At that time the telescope evidently was not sold, for this very 
instrument is brought up again in a next sale of this same auctioneer (B. Scheur-
leer), in July 1809, which sale pretended to contain the scientific instrument 
collection of an unnamed gentleman.175 In all three auction catalogues the de-
scription of the instrument is almost verbatim the same as in the 1791 Hemster-
huis catalogue. In the Maritz catalogue of 1808 it is even said with so many 
words: “This nice piece comes from the cabinet of Hemsterhuis”.  
 Today this instrument can be found in the repository of the Utrecht Univer-
sity Museum (Fig. 22a–b). The telescope is already listed in the first known 
inventory of the scientific instrument cabinet of the Utrecht Physics Society, 
dated 1816. It then was estimated as having a value of 180 guilders.176 In 1819 
this ‘excellent’ Dollond binocular was used by the Utrecht professor in physics 
and astronomy Gerrit Moll (1785–1838) for the observation of a comet,177 and 

																																																								
173  Catalogue d’une collection tres belles et precieuse de livres […] avec une collection non moins 

proper et precieuse des instrumens physiques mechaniques et artificiels, […] delaissé par feu 
Monsieur et Mr. F.G. ALSCHE, en son vivant Grefier de la Cour de justice d’Hollande (La Haye: 
B. Scheurleer et les héritiers de Isaac van Cleef, 14 Juillet 1806), no. 39. 

174  Catalogus van een kabinet meetkundige, werktuigkundige, physische, astronomische, artillerie en 
andere instrumenten, […] nagelaaten door den heer J. MARITZ, in leven ’s Lands Grof Geschuts-
Gieter (’s Hage: B. Scheurleer, 26 February 1808), no. 67. 

175  Саtalogus van twee fraaye verzamelingen boeken […] nagelaten door Mevrouwe C.G. van 
Valkenburg, Wed. H. van Alphen, en […] J.J. Serrurier, benevens een derde catalogus en appen-
dix, […] voorts, […] diversche instrumenten, […] waar onder verscheide fraaye stukken (’s Ha-
ge: B. Scheurleer, 17 juli 1809), [Derde catalogus], no. 35. 

176  ‘Catalogus der Instrumenten toebehoorende aan het Natuurkundig Gezelschap te Utrecht’ 
[Inventory of the scientific instruments of the Utrecht Physics Society], 1816. (Utrecht University 
Museum). Courtesy of Paul Lambers, custodian. For this Utrecht cabinet, see H.J. Zuidervaart, 
‘Cabinets for Experimental Philosophy in the Netherlands’, in: Jim Bennett & Sofia Talas, Cabi-
nets of Experimental Philosophy in Eighteenth-Century Europe (Leiden/Boston: Brill 2013), pp. 
1–26, esp. p. 21–22. 

177  G. Moll, ‘Sterre- en weerkundige waarnemingen’, Algemeene Konst- en Letterbode (1819), p. 59–
63, esp. 60. Also mentioned in: Cornelis Tevel, Waarnemingsboek 1 (1816–1819), p. 321. Noord-
Hollands Archief Haarlem, archief Kon. Ned. Instituut, inv. nr. 150.  
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again in 1823 during much talked-about experiments to determine the speed of 
sound.178 
 Unfortunately, it is not known how and where the Utrecht Physics Society 
obtained the instrument. The most probable scenario is that Jan Frederik van 
Beeck Calkoen (1772–1811), then professor in astronomy at Utrecht University, 
bought the instrument in the auction of July 1809. At that time the brand new 
King of Holland, Louis Napoleon, brother of the French emperor, had ordered 
that the Utrecht University Observatory would become Holland’s ‘Royal Obser-
vatory’. Van Beeck Calkoen was nominated as its first director. This appoint-
ment involved also an upgrade of the Observatory with regard to its astronomical 
instruments. So it would make sense that Van Beeck Calkoen was interested in 
this rare achromatic binocular, the similitude of which he must have known from 
his days – in 1797 – as apprentice at Von Zach’s Seeberg Observatory, where 
“the observatory and all its instruments” were at his disposal.179 In Gotha, Van 
Beeck Calkoen undoubtedly had seen Hemsterhuis’s ‘Grand Binocle’, delivered 
there in 1787. When however, in July 1810 the Napoleonic Kingdom of Holland 
suddenly disappeared, the bills of the Utrecht Observatory remained unpaid. The 
Utrecht city council refused to buy the already made new instruments, which 
stood ready for shipment in the Van Kleman workshop in Amsterdam.180 So, 
most likely Van Beeck Calkoen also received no compensation for his purchase. 
Therefore, it makes sense to suppose that either in 1810, or after Van Beeck 
Calkoen’s sudden death in 1811, the binocular telescope was acquired by the 
rather wealthy Utrecht physics society. 
 The Utrecht instrument has a very sophisticated way of adjusting the tubes in 
the required parallel position, giving the impression that it was the end of a long 
development of research. So, eventually Hemsterhuis’s Dollond-made binocular 
had become really better than what had been tried before. To quote Peter Abra-
hams:  

																																																								
178  G. Moll & A. van Beek, ´Proefnemingen aangaande de snelheid van het geluid´, Verhandelingen 

der Eerste klasse van het Koninklijk-Nederlandsche instituut van wetenschappen: letterkunde en 
schoone kunsten te Amsterdam, 7 (1825), pp. 281–346, esp. 292. See about these experiments, 
Patricia Faase, Profiel van een faculteit: De Utrechtse bètawetenschappen 1815–2011 (Hilver-
sum, 2012), pp. 29–31. 

179  Quote from Van Beeck Calkoen’s letter to his parents, dated 19 June 1797: “terwijl het observato-
rium en alle instrumenten tot mijn onderrigt en gebruik zijn”. Utrecht archive, family archive Van 
Beeck Calkoen, inv. no. 69. See also F.X. von Zach to J.H. van Swinden, 12 August 1797: “Mr 
Calkoen, pendant les 8 semaines qu’il a logé chez moi, dans mon Observatoire, il a […] acquis 
une parfaite connaissance de toutes les instrumens d’Astronomie”. Leiden University Library, 
BPL 755. 

180  J.C. Deiman, ‘Het instrumentarium van de Utrechtse Sterrenwacht’, Tijdschrift voor de 
Geschiedenis van de Geneeskunde Wiskunde, Natuurwetenschappen en Techniek 10 (1987), 174–
189; J. Maclean, Bijdrage tot de geschiedenis der Nederlandse instrumentmakerijen in de periode 
1781–1881: de firma’s Kleman en Van Emden (Leiden, 1976).  
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“This instrument [HJZ: Dollond’s eighteenth-century binocular] is far more 
advanced than earlier designs. Interocular adjustment looks as if it is accom-
plished with the rod on the side of the tube, engaging both the objectives and 
the oculars in their tracks, presumably with a rack and pinion. This beautiful 
telescope could possibly have triplet objectives of matched focal length, al-
though that might require virtuosity beyond even the best of the eighteenth-
century opticians”.181 

 

 

Fig. 22-a. Binocular achromatic telescope in the Utrecht University Museum.  
(Utrecht University Museum, no. Li 55, Photo: Peter Rothengatter). 

																																																								
181  Abrahams, ‘The First 300 Years of Binocular Telescopes’ (n. 15). 
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Fig. 22-b-c. The Hemsterhuis ‘Binoculus’ in the former Utrecht University 
Museum. This instrument was used by Gerrit Moll for the observation of a 

comet in 1819 and also during experiments for the determination of the 
speed of sound in 1823. Photo’s: Peter Louwman and Peter Rothengatter 
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Fig. 22-d. The Utrecht Binocular achromatic telescope, signed Dollond London. 
 
 

A large Dollond binocular telescope in England 
 
The first – and only – mention of a Dollond achromatic binocular telescope in 
English literature dates from 1815. In his Practical observations on Telescopes 
the well-known optical scholar William Kitchiner discussed the binocular tele-
scope, writing inter alia that “Mr. Aubert had one made by Mr. Dollond, com-
posed of two five feet achromatics, each having an aperture of three inches”.182  
 This short notice referred to Alexander Aubert (1730–1805), a rich busi-
nessman and a passionate English gentleman astronomer. As governor of the 
London Assurance Company, he could afford to twice build a well-equipped 
astronomical observatory, first around 1770 at Loampit Hill, near Deptford, and 
later, in 1787, at Highbury House, in Islington, both furnished with instruments 
of the best English makers. For that reason William Herschel asked Aubert to 
confirm his observations so that these would be taken seriously.183 Aubert’s 
collection of scientific instruments was auctioned in 1806. Kitchener himself 
would buy at this auction one of the most valuable instruments, the large achro-
matic ‘Beauclerc telescope’ by Jesse Ramsden, with optics by Peter Dollond.184 
Unfortunately, it is not known who bought Aubert’s binocular telescope. The 
buyer paid almost 33 pounds for the instrument, which was described in the 
auction catalogue as “A five-feet very fine achromatic binocular telescope, 

																																																								
182  Kitchener, Practical observations on Telescopes (n. 73), pp. 88–89. Also cited in: idem, Of 

telescopes; being the result of thirty years’ experiments with fifty-one telescopes, of from one to 
nine inches in diameter, in the possession of William Kitchener, M.D. (London, 1825), pp. 19–21. 

183  Théodore Aubert, ‘Alexander Aubert, F.R.S., Astronome, 1730–1805’, Notes and Records of the 
Royal Society of London 9:1 (1951), pp. 79–95. 

184  Kitchener, Practical observations on Telescopes (n. 73), p. 17. Today this telescope is in the 
Louwman Collection of Historic Telescopes, Louwman Museum, The Hague. 
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mounted in brass, diameter of the object-glasses three inches, with a variety of 
eye-pieces, by Dollond”.185 
 So, it is clear that Aubert indeed had a Dollond binocular of about the same 
size as Hemsterhuis. It is possible that Aubert had heard of Hemsterhuis’s bin-
oculus from the natural philosopher Jean-André de Luc (1727–1817). This Swiss 
scholar settled in England in 1773 where he was appointed reader to Queen 
Charlotte of Mecklenburg-Strelitz, the wife of King George III, a position he 
held for forty-four years. This task nevertheless enabled De Luc to make long 
travels abroad. So, in the years 1779–1780, he stayed for almost a year in The 
Hague, where Hemsterhuis and he became very close friends. They frequently 
dined together and discussed all kinds of topics, varying from Bacon’s philoso-
phy to the origin of languages.186 As De Luc was also the inventor of several 
scientific instruments,187 it is an educated guess to suppose that he and Hemster-
huis also discussed the ins-and-outs of the achromatic binocular telescope. Back 
in England, De Luc was also part of Aubert’s circle of scholars, which included 
count Hans Moritz von Brühl (1736–1809), a German diplomat and astronomer, 
resident in London, and the telescope maker William Herschel.188 So, it would be 
close to a miracle when De Luc had not told about Hemsterhuis’s experiments to 
this circle. However, by lack of written evidence, this stays an educated guess. 
After all, it is also possible that Aubert just saw one Hemsterhuis’s binoculars in 
the Dollond workshop during the process of its construction.  
 Kitchener gives as reason for the construction of such a telescope that “the 
difficulty of obtaining large object glasses induced opticians to make binocular 
telescopes”. (His plural in ‘opticians’ however, is overstated as no other binocu-
lar refractor made by an English eighteenth-century optician is known). Accord-
ing to Kitchener, binocular vision was rather disappointing. Although “an object 
seen with both eyes does appear a little brighter and more luminous than when 
only one is used, the advantage to vision thereby is much less than we might 

																																																								
185  A Catalogue of Astronomical and Mathematical Instruments of the late Alexander Aubert, which 

will be sold by auction, by Leigh and S. Sotheby, on July 21, 1806, and three following days. 
Courtesy of Richard Dunn, who provided me with information from a xeroxcopy of this catalogue 
in the National Maritime Museum in Greenwich.  

186  De Luc is mentioned abundantly in many letters written by Hemsterhuis or Diotima between Sep-
tember 1776 and 1782. He stayed in The Hague at least from September 1779 until July 1780. In 
that period he published his Lettres physiques et morales sur l’histoire de la terre et de l’homme, 
adressées à la reine de la Grande Bretagne, 5 vols. (The Hague, 1780).  

187  In 1772 De Luc had written a critical account of the available meteorological instruments. Two 
years later he invented a new hygrometer. See: J.A. de Luc, Recherches sur les modifications de 
l’athmosphere, contenant: l’histoire critique du barometre et du thermometre, un traité sur la 
construction de ces instrumens, des experiences relatives a leurs usages, et principalement à la 
mesure des hauteurs & à la correction des refractions moyennes (Geneve, 1772); idem, An ac-
count of a new hygrometer (London, 1774). 

188  Aubert, ‘Alexander Aubert’ (n. 183), p. 81. 
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expect”. One of Aubert’s acquaintences, “Dr. [Christopher?] Irwin”, had per-
formed “a variety of experiments”, and it was his conclusion that double vision 
“appears only one-thirteenth part brighter than when seen with only one eye”, 
this in contrast to George Dollond – Peter Dollond’s nephew and successor – 
who assured Kitchener, that “objects seen with both eyes at once, as with a bin-
ocular telescope, certainly appear not only brighter but larger, as 3 to 2, though 
the magnifying power be the same”. Kitchener also consulted “Mr. [Thomas] 
Firminger, many years Observer at the Royal Observatory, now Master of the 
Classical and Mathematical Academy”, but that made him not much wiser. Firm-
inger’s observations went no further than “to have remarked, that when looking 
at a distant land object through both telescopes at once, the object appears much 
brighter and more distinct, than when viewed through either of the telescopes 
separately”. 189 
 

A mystery achromatic binocular in a present day  
Leiden repository 
 
From what we have seen so far, it may be concluded that in the late eighteenth 
century achromatic binocular telescopes were very rarely made. We have seen 
what Frans Hemsterhuis ordered: at least two for himself, one for Ernestus 
Ebeling, and a ‘Grand Binoculus’ for the Duke of Sachsen-Gotha. Further, Alex-
ander Aubert ordered one large binocular telescope. And finaly, in 1789 the Van 
Deijl workshop in Amsterdam made a similar instrument. This makes a total of 
five contemporary known Dollond binoculars and one made by Van Deijl. The 
fate of three Dollond binoculars is known: the largest is (most likely) demolished 
in revolutionary France, its counterpart is now in the Deutsches Museum in Mu-
nich, and the smaller third one is in the Utrecht University Museum. Still un-
known is what happened to the Ebeling and Aubert specimens.  
 However, in the repository of Rijksmuseum Boerhaave in Leiden, there is a 
very nicely crafted, but unfortunately unsigned brass ‘binoculus’ with ditto draw-
tubes, accompanied by a wooden tripod, with an estimated date of “around 
1800” (Fig. 23).190  
 

																																																								
189  Kitchener, Practical observations on Telescopes (n. 73), pp. 88–89.  
190  The binocular is described in H.J. Zuidervaart, Telescopes from Leiden Observatory and other 

collections 1656–1859 (Leiden, 2007), no. 119.  
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Fig. 23. Achromatic binocular telescope, unsigned and undated (probably c. 1775), photo-
graphed without its terrestrial ocular tubes. Main tube length 81 cm, Ø 6 cm.  

(Rijksmuseum Boerhaave, Leiden, V26115. Photo: Tom Haartsen) 
 
This instrument is stored in a matching mahogany case with brass fittings from 
the late eighteenth century. The wooden case is branded at the inside of its cover 
with a crowned W (Fig. 24). Such signs were used by the Dutch royal family to 
mark their furniture during the reign of king Willem III (1849–1890).191 The 
museum of the Dutch royal family informed me that this mark only implies the 
time of the branding. Most likely such marked items were in the possession of 

																																																								
191  See Auction catalogue Sotheby Amsterdam. Property from the estate of Queen Juliana of the 

Netherlands, all to be sold for the benefit of charity (Amsterdam, March 2011), pp. 26–27.  
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the Royal Family much longer.192 This Royal provenance is more-or-less in line 
with a remark noted down in 1971 when the instrument was purchased from an 
antiques dealer, that the telescope had been used by the Dutch military.193 
 

 
Fig. 24-a . Brand mark ‘crowned W’, in the cover of the case of the binocular telescope, 
now in Rijksmuseum Boerhaave, Leiden, V26115, indicating a Dutch Royal provenance. 

 

 

Fig. 24-b . Brand mark ‘crowned W’, used on furniture in the Dutch Royal palaces during 
the reign of king Willem III, auctioned at Sotheby’s, Amsterdam in March 2011. 

 
As the design of the telescope in the Leiden repository strongly resembles those 
of the Utrecht binocular, the first suggestion was that a late eighteenth- or early 
nineteenth-century Dutch instrument maker had copied this Utrecht instrument. 
However, measurements provided the following information:  

																																																								
192  E-mail by Steven A. Coene of the ‘Dienst Koninklijk Huis’, The Hague, 19 September 2016. 
193  Courtesy of Tiemen Cocquyt, curator of Rijksmuseum Boerhaave, Leiden, who also provided me 

with the data of the telescope V26115.  
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The similarity of the data of these two instruments is striking. Especially the 
almost identical curvature of the outer lens surfaces of the doublet objective 
indicate that these lenses were ground on the same mould. This means that at 
least the lenses of the Leiden binocular are also made by Dollond. As the Aubert 
telescope had a focal length of 5 feet (or ca. 152 cm), it therefore is my guess 

  Binocular telescope Utrecht Leiden   

    Li-55 V26115   

       

  Signature Dollond 
London 

Unsigned    

  Achromatic doublet lens     

  Orientation Crown Forward Yes Yes   

  Free diameter  53 49 mm 

  Focal length 78–80 76–78 cm 

  F/D ~15.1 ~15.7 – 

       

  spherometer measurements     

  Left     

  r1 205 205 mm 

  r4 606 606 mm 

  Right      

  r1 205 205 mm 

  r4 597 606 mm 

       

  Tube length 69 80.5 cm 

  Scalar division      

  One part of the scale 25.4 25.4 mm 

  In English inch 1.0  1.0   

       

  Wooden case     

  fittings identical identical   
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that this achromatic binocular telescope is the one from the Ebeling collection. 
That instrument was already in Ebeling’s possession as early as 1777. So, that 
binocular must have been one of the first constructed according to Hemsterhuis’s 
specifications. It is even possible – perhaps even likely – that Hemsterhuis and 
Feyt contributed themselves to the brass housing of such an early telescope (their 
proto-type?), or that they had subcontracted this part of the job to another (Lei-
den?) instrument maker. In such a case it would be understandable that Dol-
lond’s signature is absent on the instrument. Ebeling, however, must have known 
that the most important parts – the lenses – were evidently Dollond’s. Moreover, 
the Ebeling binocular had a wooden stand with brass clamps, as has the Leiden 
instrument: a stand that is also almost identical to the Utrecht binocular. The 
brass fittings on the cases of both the Leiden and Utrecht binoculars are also 
identical, indicating a similar origin. 
 At the Ebeling sale the binocular was probably bought by Henricus Aeneae 
(1743–1810), former custodian of the Ebeling cabinet, and at the time lecturer in 
physics at the Amsterdam Felix Meritis Society. Because in Aeneae’s own cabi-
net, auctioned in The Hague in 1811, is mentioned an “Extra nice Binocular of 
30½ inches [≈ 2.5 feet, or c. 76 cm], in a Mahogany case”.194 This measure fits 
exactly the focal length of the Leiden binocular. Buyers at this sale are unfortu-
nately unknown and also the price fetched remains a mystery. At the Ebeling 
auction Aenae must have paid more than 420 guilders for this achromatic twin 
telescope, because – as mentioned earlier – Martinus van Marum, the director of 
Teyler’s physics cabinet, was outbid for this amount: a limit set by his superiors.  
 All in all, this reconstruction remains an educated guess. It would be nice if 
one day the archives of the Dutch Royal family reveal when their binocular was 
bought and from whom. 
 
 

Investigations in the 1860s by William Rutter Dawes 
 
In conclusion it can be said that the Dollond binocular telescopes are extremely 
rare. Therefore, when in 1861 the English astronomer William Rutter Dawes 
(1799–1868) wanted to investigate binocular vision, only a small binocular opera 
glass was available. This kind of instrument was made commercially since the 
early nineteenth century, but a large binocular was still not around.195 Therefore, 

																																																								
194  Catalogue d’une collection très belle et précieuse de livres […] avec une collection non moins 

propre et précieuse d’ instrumens mathematiques, géométriques, optiques et physiques […] de-
laisses par feu Monsieur H. AENEAE (La Haye, 26 August 1811), no. 56. 

195  In 1807 the French instrument maker Jean Gabriel Augustin Chevallier (1778–1848) patented a 
small binocular spyglass, of which the design resembled the Scarlett-spectacles with ear springs, 
made in the eighteenth century. Individually such opera glasses were already made earlier. Kitch-
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just as Hemsterhuis had done in 1770, Dawes had to construct his own twin 
telescope, by merging “two very excellent portable telescopes by Dollond, 
whose qualities and magnifying powers were almost exactly the same”.196 Dawes 
was very intrigued by what he experienced with this combination:  
 

“With these [telescopes] nicely adjusted on a frame, so as readily to produce 
a single image, I scrutinised various test objects, such as fine engravings, 
&c., placed at accessible distances, so that I could easily compare what was 
visible through one, or both of the telescopes with the appearances of the 
same object with the naked eye at the distance of a few inches. The first im-
pression was really surprising; the object appeared so much larger, closer, 
and brighter”.197 

 
But then, to his amazement:  
 

“I was greatly astonished to find that […] the two telescopes and the two eyes 
seemed to have scarcely any superiority over one! And, indeed, I at last came 
to the conclusion that there was none at all. I have often since been struck 
with a similar effect in the use of a good binocular opera-glass”.198 

 
 

A Dollond binocular telescope, now in the  
Zuylenburgh Collection 
 
In the fall of 2015 unexpectedly an extremely rare eighteenth-century Dollond 
twin telescope was offered for auction in Paris (Fig. 25).199 This telescope was 

																																																																																																																													
ener refers to such items, owned by the English Astronomer Royal Nevil Maskelyne (1732–
1811), Alexander Aubert, and two other gentlemen. In the late 18th century a binocular lorgnette 
was also made by the English instrument maker George Adams. Such lorgnette opera glasses 
were made in great numbers by various opticians on the European continent since the 1830s. A 
more professional binocular was introduced in the 1850s by the German firm of Georg Merz in 
Munich. See: Kitchener, Of telescopes (n. 182), pp. 225–226; P. Louwman & H.J. Zuidervaart, A 
certain instrument for seeing far. Four Centuries of Styling the Telescope Illustrated by a Selec-
tion of Treasures from the Louwman Collection of Historic Telescopes (Wassenaar, 2013), pp. 
198–199, 211. 

196  William Huggins, ‘Binocular vision. To the editor of the astronomical register’, The Astronomical 
Register. A medium of Communication for Amateur Observers, and All Others Interested in the 
Science of Astronomy 4 (1866), pp. 47–49; 102–104, esp. 48. (Huggins cites from his correspon-
dence with Dawes). 

197  Ibidem. 
198  Ibidem. 
199  Ghislaine Kapandji & Elie Morhange, Voyages, Sciences, Optique. Bibliothèque Philippe Re-

nault. Magie et Jeux, Poids et Mesures (Paris: Drouot, 5 novembre 2015), no. 219. 
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bought by the passionate collector of scientific instruments, Bert Degenaar in 
Oud Zuilen (The Netherlands). The Zuylenburgh binocular bears all the signs of 
an instrument in development. For example, at first sight it seems that the in-
strument has drawtubes, but – with exception of the adjustable ocular – these 
tubes are all fixed.200 The brass tripod is made a bit more firmly than usual, 
which indicates that it was especially made for carrying two telescope tubes. It is 
fashioned in a manner, resembling the stands from the last quarter of the eight-
eenth century. 

 

 

Fig. 25-a. Binocular achromatic telescope, signed Dollond London. Tube length 73 cm  
(≈ 2.4 feet); height of tripod 36 cm. Clear aperture Ø = 46 mm. Aperture ratio ≈ F/15. 

(Degenaar’s Zuylenburgh Collection, Oud Zuilen, The Netherlands) 
 
The bridge between the two tubes, made to adjust the two tubes parallel and at 
the desired eye width, is not as sophisticated as in the Utrecht telescope, which 
suggests an earlier – or different – stage in development. This construction also 
has three holes in it, the use of which is no longer is evident (Fig. 25-b). This 
confirms the impression of an experimental type of telescope. 
 

																																																								
200  One of the tubes show signs of a forced twisting, evidently because a former owner misinter-

preted the tubes as drawtubes. 
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Fig. 25-b. The bridge of the binocular achromatic telescope of Fig. 25-a,  
showing the construction of the bridge between the two telescope tubes. 

 
Very remarkably also are the triplet objective lenses, which appear to be rather 
different from each other (Fig. 25-c). The first lens has the greenish colour that is 
quite common in eighteenth-century crown glass. This lens has an optical diame-
ter of 41.2 mm, with the curvature of the front lens r1 = 268.1 mm, and those of 
the rear lens r6 = 625.1 mm. The other objective has a bright white colour, and an 
optical diameter of 40.5 mm, with r1 = 204.8 mm and r6 = ∞ (just flat). Also their 
focal lengths are not exactly equal. This difference is not unusual. It demon-
strates the contemporary difficulty in obtaining suitable optical glass of sufficient 
size and homogeneity. This find is in line with Hemsterhuis’s view that it is not 
necessary that twin telescopes are exactly the same. Although nothing is known 
about the telescopes’ provenance, it is tempting to make a link between this 
telescope and the experiments performed in the 1860s by the above mentioned 
William Rutter Dawes (1799–1868), who after all merged “two very excellent 
portable telescopes by Dollond, whose qualities and magnifying powers were 
almost exactly the same”. 
 

 

Fig. 25-c. The two triplet objective lenses of the Zuylenburg binocular,  
riveted in a brass cell with a spun-over edge. For an observer the difference in colour  

is clearly visible: greenish to the left, clear to the right. 
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Conclusions 
 
This review investigated the attempts of the Dutch philosopher Frans Hemster-
huis to improve the telescope’s performance, using the then recently available 
optical knowledge of the achromatic telescope. At first his hopes had been 
placed on improving with achromatic oculars the large 12-foot reflecting tele-
scope made by the Frisian telescope maker Jan van der Bildt, but when these 
attempts failed around 1770, he aimed his attention towards binocular vision. 
Stimulated by anatomical researches into the structure of the compound eye of 
the dragonfly, Hemsterhuis realized that the requirement of two perfect parallel 
and identical telescopes was not needed to obtain a good merged view. If the two 
images would be not too different, the human brain would combine even imper-
fect non-parallel pictures. However, in the end it turned out that what was gained 
by binocular vision was too small to make his design a success. In the eighteenth 
century the achromatic binocular telescope never outgrew the phase of empirical 
research. Although Hemsterhuis’s design – made by Dollond – was really better 
than what had been applied before, the twin telescope only became a marketable 
instrument after the mid-nineteenth century, when Ignatio Porro invented a prism 
erecting system that effectively shortened the telescopes without having influ-
ence on the optical lengths of the system.201 
 Unfortunately, neither attempts to improve the telescope’s performance 
brought Hemsterhuis his desired results. The large Van der Bildt telescope did 
not make him a ‘Herschel before Herschel’, and his achromatic ‘Binoculus’ also 
appeared a bridge too far for the technology of the late eighteenth century. So 
when in 1793, only a short time after Hemsterhuis’s death, his friend Hennert, 
the Utrecht professor in mathematics, wondered why his late friend, this ‘Dutch 
Plato’, had remained so unknown as astronomer and optical researcher, despite 
all his efforts and the money he spent on these attempts,202 the answer is evident. 
Hemsterhuis’s ‘Binoculus’ was a failed instrument: unfortunately only an inci-
dent in the development of the telescope. So, perhaps in this field Hemsterhuis 
indeed deserves to be just a footnote in history. In philosophy he has already 
fame enough. 
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201  Willach, ‘The development of the binocular telescope’ (n. 6). 
202  J.F. Hennert, ‘Aantekeningen’, in: James Beattie, Grondbeginzelen der zedelijke wetenschappen 

(Utrecht, 1793), pp. 342–343. 


